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Job redesign is often imposed by management as a blanket intervention across the company as 
current job satisfaction tools do not take into account employee variability and individual differences. 
Furthermore expectation and needs change over time, hence a robust methodology is required that allows 
for periodic reassessment.  
This study introduces a methodology based on the framework of Kano model (Kano, 1984) 
applied to job satisfaction.  The model aims to discover job attributes and its non-linear characteristics. A 
Kano questionnaire is constructed and analysed using the Kano matrix. Importance Grid Analysis was 
reinterpreted in this study to complement Kano qualities identified through the matrix.   
The steady increase in a mature workforce calls for an intervention, hence the methodology was 
then applied in a case study consisting 200 mature employees in Singapor. Through this case study, we 
were able to identify the affect of job attributes and set improvement priorities for mature employees.   
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1.1. Research motivation 
With increasing life expectancy due to better healthcare, Singapore faces the 
prospect of an ageing workforce and population. There is a growing concern of 
employability of mature workers aged 45 years and above to sustain the social and 
economic growth of Singapore. This has resulted in a recent increase in attention given to 
this topic by academics, politicians, journalists, and designers of services and products. 
Human Factors engineers and Ergonomists have also contributed in terms of physical 
lifestyle elements of employment, recreation, and transportation as well as cognitive 
lifestyle elements of computer devices, communication, and mental workload. 
The Labour Force of Singapore report (Manpower Research and Statistics 
Department, 2013) found an increase in the labour force participation rate across genders 
as well as age groups (Figure 1-1). 
 
Figure 1-1 Age-sex specific resident labour force participation rate, 2003 And 2013 
(June). Reprinted from "Labour Force in Singapore, 2013", by Manpower Research and 
Statistical Department, Ministry of Manpower, 2014, page 3. Copyright 2014 by Ministry 
of Manpower. Reprinted with permission. 
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The survey accounted for the growth in mature labour force participation mainly 
to an increase in educational attainment and efforts of the tripartite partners. The National 
Survey of Senior Citizens (Ministry of Social and Family Development, 2013) had 
similar findings but also attributed the greater proportion of employed mature workers to 
rising costs of living, and supplementing retirement savings. With an increase in mature 
employees and a declining number of new entrants into the workforce, there is a need for 
Human Factors evaluation and tools to focus on the mature workers of Singapore.  
The study of job satisfaction began in the early 1900s, and through years of 
extensive research, models of job satisfaction has evolved and grown (Latham and 
Pinder, 2005). The behaviourism and psychodynamic perspective of job satisfaction in 
the early 20th century quickly gave way by the mid-century as the focus was on meeting 
biological needs but largely ignored social and psychological needs, also known as 
“acquired drivers.” Research in this field has linked job satisfaction to motivation, 
productivity, accidents, mental health, life satisfaction and absenteeism (Herzberg, 
Mausner and Snyderman, 1993). As a result, companies pay much attention to job 
satisfaction to ensure a happy and productive employee.  
Ensuring job satisfaction at work is a tricky concept to grasp due to its 
circumstantial and individualistic nature; as a result, one employee may most value a high 
pay whereas another may prefer autonomy. Due to the interaction of job attributes, one 
job facet alone will most likely not affect job satisfaction. For instance, a high salary 
might be able to make up for a lack in job interest. Age is another factor that results in 
large individual variability. A young employee fresh out of school may be full of 
aspirations and expectations from his job but a mature employee with family liabilities 
may be less ambitious, seeking only a stable job to support the family (Clark, Oswald and 
 4 
 
Warr, 1996). The inter-individual variability prompts further research in developing job 
satisfaction tools that can be customized for the individual. 
There are numerous tools developed to help organizations determine job 
satisfaction. Most frequently, questionnaires, interviews, and observations are used to 
study job satisfaction due to their unrestrained nature. While conducting evaluation of job 
satisfaction within a company, it is important to note the possibility of the Hawthorne 
effect (Miller & Landsberger, 1959). An experiment was conducted in 1924 at the 
Hawthorne Works of the Western Electric Company, upon increasing the illumination in 
the factory, productivity increased momentarily but slumped when the experiment ended. 
The researchers then returned to decrease the illumination in the factory, and surprisingly 
found an increase in productivity once again. The researchers attributed the short-lived 
change in productivity due to attention being paid to employees. This effect emphasizes 
that job satisfaction investigations should be as discrete as possible to reduce influence on 
employees.  
Many tools such as the Job Descriptive Index (JDI) and Minnesota Satisfaction 
Questionnaire (MSQ) look upon job facets as factors that deliver equal emotive response, 
contrary to models by Herzberg (1968) and Kano (1984) that recognizes that different 
facets can have varying effects on employees. In this aspect, Kano’s model could be 
integrated with job satisfaction questionnaires to categorize job facets and identify facets 
that give the biggest impact to job satisfaction. 
 The application of Kano’s model to job satisfaction can close the gap between 
perceived job facet performance and expected job facet performance to increase job 
satisfaction. This research aims to propose a methodology based on the Kano framework 




1.2. The scope of this research work 
This research begins with a literature review which covers the evolution of 
prominent job satisfaction models and the result of job satisfaction and dissatisfaction. It 
is then followed by a review of how job satisfaction changes across age before the 
introduction of the Kano model and how it may be possible to integrate job satisfaction 
and the Kano model. Lastly different measures and tools of job satisfaction will be 
discussed.  
Based on the literature review, a proposed methodology based on Kano’s 
framework applied to job satisfaction is discussed. A case study is then carried out to 
showcase the applicability of the methodology as well as to elucidate job satisfaction of 
mature employees in Singapore. 




2. Literature review 
2.1. Job satisfaction models 
Job satisfaction has been defined by Locke (1976) as “a pleasurable or positive 
emotional state resulting from the appraisal of one’s job or job experiences”, which can 
be further divided into cognitive, behavioural, and emotional components. These 
emotional states might then lead to absenteeism, productivity, motivation, accidents and 
turnover (Landy, 1978), suggesting that job satisfaction is a useful measure in 
determining organizational commitment and organizational health. Job satisfaction has 
been the most extensively researched subject in industrial and organizational psychology 
(Elizur, 1991) and has since led to the generation of numerous job satisfaction models 
such as a Maslow’s Hierarchy of Needs (1943), two factor theory of motivator-hygiene 
theory (Hertzberg, 1968), and Range of Affect Theory (Locke, 1976), which are some of 
the more popular theories adopted in the field and which will be covered in the following 
subsections.  
 
2.1.1. Hierarchy of Needs 
Maslow’s (1943) hierarchy of needs is a seminal model that has developed into 
many more recent models such as the Self-Determination Theory (Deci and Ryan, 2000). 
The order of Maslow’s hierarchy of needs is arranged according to sequence of 
emergence and sequence of gratification (Figure 2-1). People with lower level needs 
conditionally gratified would obtain both satisfaction and dissatisfaction from degree of 
gratification of higher level needs, however, disruptions in lower level needs that were 
initially gratified may lead to dissatisfaction. 
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In terms of employment, lower level needs, usually more akin to context 
elements, are more important to blue-collar workers while white-collar workers having 
more adequately gratified the lower level needs results in the emergence of higher 
hierarchy needs that are usually content elements (Wolf, 1970). In broad terms, 
companies should ensure that lower level needs such as safety and proper wages are met 
before creating a work environment where employees can develop their potential. If 
lower level needs are not met, there will be stifling of employee development as they will 
be unable to meet self-actualization needs such as creativity, spontaneity, and problem 
solving skills that can be crucial to the performance of a company. 
 
Figure 2-1 Maslow's Hierachy of Needs 
 
2.1.2. Motivator-hygiene theory 
Before Herzberg’s motivator-hygiene theory (1959), it was commonly 
misunderstood that gratification of a job aspect will cause job satisfaction, while lacking 
in the same aspect will cause job dissatisfaction. But the motivator-hygiene theory 
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(Herzberg, 1959) argued that factors producing job satisfaction are distinct and separate 
from the factors that produce dissatisfaction. Herzberg (1959) then classified factors 
under motivator (high job satisfaction is obtained if factor is achieved, lacking in which 
does not cause pain, e.g. personal growth) and hygiene (employee avoids pain from the 
environment, but this avoidance does not lead to satisfaction, e.g. company 
policies).Concurring with Herzberg’s theory, research has found reasons for leaving an 
organization different from reasons for staying (Wolf, 1970). Additionally, motivator 
factors contributed significantly more towards overall job satisfaction than hygiene 
factors. 
However, contrasting research has also found factors behaving in the opposite 
direction to Herzberg’s theory, while some factors acted both as dissatisfiers and 
satisfiers (Wolf, 1970). One reason that could explain the discrepancy in findings is due 
to the fact that confusion arises when Herzberg equated his term “motivators” as job 
satisfaction, leading to numerous misinterpretations of the motivator-hygiene theory by 
subsequent researchers. Wolf (1970) argued that job satisfaction is the end goal while 
motivation is a driving force towards that goal, and that Herzberg’s theory disregards the 
fact that motivation is the result of the possibility of attaining job satisfaction. Hence, if 
motivator factors are deemed unachievable, hygiene factors would be the only route 
towards achieving job satisfaction, thus being associated to positive and aversive 
motivation.  
Despite the contrasting findings, an extensive review of the literature over 50 
years by Whitsett and Winslow (1967) concluded that the theory clearly has utility and 
viability. As stated in the reviews, one consistent finding throughout much of the research 
is the issue of relative importance of motivator and hygiene factors depending on the 
sample used in the study. Preferences of employees are usually affected by education and 
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occupation level. This consistent finding lends support to the notion that job satisfaction 
should be evaluated differently between employees, especially in Singapore where rapid 
growth in the economy led to a wide difference in education levels between the older and 
younger generation.  
 
2.1.3. Range of Affect Theory 
The notion of evaluating job satisfaction differently between employees is 
supported by one of the most prominent theories regarding job satisfaction, the Range of 
Affect Theory (Locke, 1976). The theory states that satisfaction is moderated by how 
important one perceives a particular facet of a job. If one employee values medical 
benefits, whereas another employee does not think medical benefits are important, 
increasing medical benefits across the company might not please everyone. Hence, it is 
wise for companies to identify factors that are important to individual employees, not 
only to save cost on expenditures that are not valued, but also to increase job satisfaction 
among employees. The other premise of the theory is similar to Maslow’s Hierarchy of 
Needs (1943), that job satisfaction is determined by a difference between what is 
expected in a job and what one has in a job, also known as have-want discrepancy.  
The Range of Affect Theory has been supported by many empirical studies such 
as the seminal research by Mobley and Locke (1970). Five studies were designed to test 
the hypothesis, of which four studies of various situations found stronger correlations 
between have-want discrepancy and dissatisfaction for scenarios of more importance than 
those of less importance.  
However, some researchers have argued that job facet satisfaction scores in 
questionnaires have already incorporated how important the job facet is, hence asking for 
job facet importance separately is redundant (Wu and Yao, 2006). However, importance 
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of job facets might be useful in circumstances, for example a particular satisfaction level 
of a job facet could be a result of low importance and a high performance, or high 
importance and a low performance. Hence, evaluating job facet importance separately 
could provide insightful information for companies to thoroughly understand their 
employees.  
 
2.2. Job dissatisfaction 
Taylor (1967) discovered that workers in jobs that require performing of 
repetitive tasks tend to work at a pace as slow as possible without being punished. His 
finding was regardless of talent, and even clever employees were also unmotivated. 
Taylor then coined the term “soldiering”, a term that refers to the way soldiers do the 
bare minimum when following orders, and used it to describe the situation where 
employees paid the same amount will tend to work at the same rate as the slowest 
employee. This explains the idea that employees have a vested interest in their personal 
well-being and would not work above the call of duty when it does not benefit them 
either extrinsically or intrinsically.  
Unsatisfied workers calling in sick to avoid work is costing U.S. companies $450 
billion to $ 550 billion every year (Notte, 2013). A survey conducted by an online job 
portal in Singapore consisting of 3299 employees and 256 hiring managers reported 
18.3% of workers admitting to faking illness to skip work, of which 50.9% said they  
would skip work at least twice a year (Tay, 2012). It is important to a company not to 
lose profits due to negligent workers as it can work up to a tremendous cost of 
compensation or company reputation. Workplace stress increases have been linked to 
health problems such as cardiovascular diseases which could cost organizations 
productivity loss amounting to 2.5 times of the employee’s salary (Wright, 2010).  
 11 
 
2.2.1. Consequence of Job dissatisfaction 
Henne and Locke (1985) hypothesized a model (Figure 2-2) that illustrates the 
actions that employees might take when dissatisfied with their jobs. They theorized that 
job dissatisfaction is only an emotional state, and individuals may react upon their 
emotional state with action alternatives or psychological alternatives, that will eventually 
lead to a consequence of choices. 
 




2.2.2. Action alternatives 
Job dissatisfaction might not have inevitable or direct effects as it will depend on 
an individual’s evaluation of job situation, personal aspirations and capabilities, and 
alternatives. Certain individuals might be more predisposed to action alternatives such as 
poorer job performance, protest, and withdrawal (Judge, Locke, Durham, 1997). 
Although it may seem intuitive that a low job satisfaction would cause a decrease 
in performance, there has not been any conclusive evidence to support that theory. 
Furthermore, it is not clear if it is satisfaction that causes performance or performance 
that causes satisfaction, although a few empirical tests that pitted the two theories against 
each other found the latter more plausible based on correlation (Henne and Locke, 1985). 
Judge, Thoreson, Bono, and Patton (2001) analysed the data from 301 studies and found 
a weak correlation of only 0.30 between performance and job satisfaction. The weak 
correlation could be due to several factors; some jobs are designed with minimum 
performance criteria such as in sales, Hence, not allowing for high satisfaction even 
though performance targets are met. Additionally, economic conditions could be another 
reason; dissatisfied employee would work hard rather than get fired in periods of 
recession.  
Walter Bradford Cannon (1929) first coined the term fight-or-flight response, 
which is a response to a perceived harmful event, in this case, job dissatisfaction. When 
an employee experiences external job dissatisfaction, the employee may choose to “fight” 
to receive a desired outcome. However, job dissatisfaction might not be completely 
negative, under certain conditions such as feedback and support from co-workers and 
organization, dissatisfaction has been found to lead to creativity as an expression of voice 
(Zhou and George, 2001). In cases of wide spread job dissatisfaction, job dissatisfaction 
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has been found to substantially contribute to strikes and union activities in a bid to 
bargain and protest to reduce dissatisfaction (Henne and Locke, 1985).  
The “flight” response would be to simply avoid the situation causing it, via 
absenteeism and turnover. A consistent but small negative correlation between job 
satisfaction and turnover, and job satisfaction and absenteeism has been found throughout 
research (Henne and Locke, 1985). Similar to the relationship between job performance 
and job satisfaction, the small correlation between turnover and absenteeism, and job 
satisfaction was attributed to a number of cognitive processes that might intervene the 
action of quitting the job and feeling dissatisfied, such as other job opportunities, family 
obligations, and other alternatives that might satisfy his value hierarchy. On the other 
hand, an individual need not experience dissatisfaction to be absent from work or choose 
to change a job, as long as the alternative is more desirable or important than his current 
state, he might choose to pursue it. The combination of the two factors resulted in only a 
minor correlation between job dissatisfaction and turnover, and job dissatisfaction and 
absenteeism.  
 
2.2.3. Psychological alternatives 
Apart from action alternatives as suggested above, psychological effects may 
also result from job dissatisfaction. Furthermore, some individuals might be more 
predisposed to psychological alternatives such as changing of perceptions, changing of 
values, and changing of reaction. 
Job dissatisfaction could be attenuated by changing one’s perception (Henne and 
Locke, 1985). Upon further analysis of a situation, one may be able to find valid reasons 
for the cause of dissatisfaction either through self-realization or interactions with 
colleagues. Further analysis might then lead to undertaking of an action plan as listed in 
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the previous section. Alternatively, one may choose to focus on the satisfying aspects of 
the job instead of the dissatisfying aspects. Although inconclusive, some research has 
also looked at the use of drugs as a moderator on moods in order to affect satisfaction 
(Henne and Locke, 1985). 
A psychological change in values may occur passively with age or as a result of 
job experiences over time (Herzberg et al., 1957; Clark, Oswald and Warr, 1996). Clark, 
Oswald and Warr (1996) found a highly significant U-shaped relationship between job 
satisfaction and age, and also suggested that the relationship could be due to a difference 
in work values and a lowering of expectations in elderly employees. However, one 
desperate enough might actively adjust his values to achieve desired job satisfaction via 
psychotherapy (Henne and Locke, 2007). Apart from values, Henne and Locke (2007) 
also been suggested that adjustment of aspirations may also occur depending on available 
opportunities. 
An individual may also try to attenuate job dissatisfaction via psychological 
defence mechanisms such as evasion, repression, and denial (Henne and Locke, 1985). 
Henne and Locke (1985) theorized that coping with job dissatisfaction through such 
psychological defence mechanisms are probably the choice of individuals with poorer 
mental health, and extensive reliance on psychological defence mechanisms may cause 
deterioration of mental health. Short term toleration may also occur if the individual 
believes that the situation may change in the near future.  
 
2.2.4. Consequences of choices 
Depending of individual characteristics, values, aspirations, and life situations, 
dissatisfied employees will choose different alternatives, which in turn will have different 
effects on their life satisfaction, mental health, and physical health. (Henne and Locke, 
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1985). For example, an individual with low self-confidence and limited aspirations might 
further lower his aspirations, start being absent from work, and tolerate his current job 
dissatisfaction. In contrast, an ambitious and confident employee might protest or job 
hop. In countries where unions are widely accepted, an employee can organize or 
approach a union to mediate on his behalf. As a result, an employee might experience 
changes in life satisfaction, mental health, and physical health.  
Changes to overall life satisfaction is the simplest and most immediate 
consequence of job dissatisfaction. Many studies have found a positive correlation 
between job satisfaction and life satisfaction (Dublin and Champous, 1977; Faragher, 
Cass & Cooper, 2005).  As our jobs make up a large component of our lives, job 
satisfaction will affect our attitude towards life. However, the relationship differs among 
individuals as well. The strength of correlation will depend on the importance and value 
hierarchy one places on the job (Near et al., 1978). An elderly employee whose job is not 
important to him due to the fact that he is working merely to pass time, an increase in job 
satisfaction might not affect his life satisfaction as much as say, taking care of his 
grandchildren which he places higher up on the value hierarchy. Judge and Illies (2004) 
researched on the effects of job satisfaction and dissatisfaction on the employee’s mood 
at home, which they termed “mood spill over”. The research found job satisfaction and 
dissatisfaction to have a significant effect on mood spill over at home, implying that job 
dissatisfaction may create a ripple effect, affecting family members as well. 
Locke (1976) suggested that a disgruntled employee holding on to a job he rather 
avoids implies conflict in the mind, and this might result in mental health issues. A meta-
analysis of 500 studies with a combined sample size of 267,995 individuals found job 
dissatisfaction to be most strongly correlated with mental and psychological problems 
among all health measures (Faragher, Cass & Cooper, 2005). They explained that a state 
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of continuous conflict in the mind of an employee contributes to stress which may have 
psychological consequences such as nervousness or depression. It has been found that the 
prevalence among adults with depressive symptoms tends to increase with age and is the 
most prevalent mental health problem among older adults caused by distress and 
suffering (Riedel-Heller et al., 2006). With the elderly population being more susceptible 
to mental health issues, improving job satisfaction for the elderly might have a big impact 
on the well-being of mature employees in Singapore.  
Job dissatisfaction has also been found to have negative effects on physical 
health. The same meta-analysis found a modest correlation with job dissatisfaction and 
physical illness (Faragher, Cass & Cooper, 2005). More specifically a negative 
correlation has been found between longevity and dissatisfaction (Palmore, 1969). One 
plausible explanation is that job dissatisfaction if not handled well, leads to job stress 
which might result in high blood pressure, loss of appetite, or loss of sleep. Once again, 
effects of job dissatisfaction are highly individualized. If the employee is able to manage 
job dissatisfaction well via action or psychological alternatives, he will be better at 
planning his life, steering his career towards one of greater satisfaction and 
accomplishment. Under such circumstances, job satisfaction could be correlated to 
longevity. With the natural decline of physiological functions with age, elderly 
employees are at a higher risk of suffering from job induced negative effects on physical 
health and such effects will have a bigger impact on them as compared to younger 
employees (Young, 1997). However, it is difficult to establish causal relationship 
between job dissatisfaction and mature employees precisely due to the fact that 
physiological functions decline with age, which may be attributed to aspects not related 





Despite much research being done on the effects of job dissatisfaction, many of 
these studies are purely correlational. For example, job dissatisfaction has been found to 
be most strongly related to burnout (Faragher, Cass & Cooper, 2005). However, instead 
of stress being a consequence of job dissatisfaction, it may be plausible to view these 
effects as covariates. This is because aspects of the job that cause dissatisfaction also 
cause stress, Hence, detecting stress indicates the presence of job dissatisfaction and not 
that stress is a result of job dissatisfaction. Due to many other factors in our lives which 
may not be related to job dissatisfaction, especially with the decline in physical and 
mental function with age, it is difficult to control for such factors to establish a strong 
relationship between job dissatisfaction and the effects on mental and physical health. As 
a result, experimental research is rare and valuable in the area of job satisfaction. It can 
be seen that the benefits of job satisfaction and consequences of job dissatisfaction can be 
quite significant to the company, which is why many companies have approached 
consultancies such as Great Place To Work® to improve employee satisfaction and 
eventually enter the coveted FORTUNE's 100 Best Companies to Work For® list. 
 
2.3. Job satisfaction across ages 
Several studies have found age to be a contributing factor to job satisfaction. In a 
survey of job satisfaction among 4709 American employees, Weaver (1978) found a 
positive correlation between job satisfaction and age. Similar results were obtained after 
an extensive review of eight separate research studies that examined the relationship 
between age and job satisfaction, thus Rhodes (1983) concluded that overall job 
satisfaction is linearly and positively correlated.  
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However, more recent research has reported inconsistent findings concerning the 
linear correlation between job satisfaction and age. The findings from  research on 81 
employees found a curvilinear relationship, job satisfaction was moderate for employees 
in their late thirties, highest for employees in the forties, and it drops back down for 
employees aged 50-60s, giving a slight inverted U-shape (Luthans and Thomas, 1989).  
A widely cited research by Clark, Oswald and Warr (1996) of 5192 employees 
that controlled for 80 variables had opposite findings from Luthans and Thomas (1989). 
A strongly significant U-shaped curve between job satisfaction and age was found. Job 
satisfaction for both males and females declined from a moderate level between 16-19 
years old, turning around between 20-29 years old, and rising steadily thereafter (Clark, 
Oswald and Warr, 1996). If the study has measured adequately all the relevant aspects of 
the employee’s jobs, the U-shape relationship of job satisfaction and age could be largely 
explained by comparisons over time or a change of expectations. 
Although the literature has not agreed on the exact relationship between job 
satisfaction and age, it is clear that job satisfaction changes with age, hence it would be 
wise for companies to evaluate job satisfaction of employees according to age groups. Six 
possible explanations have been suggested to account for age variations in job 
satisfaction and will be discussed below. 
 
2.3.1. Self-selection into favourable jobs 
Self-selection could be the first reason. Employees having more experience or 
established seniority can move into jobs which are more rewarding and satisfying, or less 
demanding, leaving the undesirable jobs to younger employees. Alternatively, they 
bargain with firms over job circumstances, failing in which they change companies 
(Ohashi, 2004). Such observations have been noticed by Morrow and McElroy (1987), 
 19 
 
they found significantly less intrinsic job satisfaction in the early stages of an employee's 
career as compared to the later stages of the career. Nevertheless, a significant age-job 
well-being relationship was retained in another study even after statistically controlling 
for job attribute differences, implying that self-selection cannot completely account for 
the relationship between age and job satisfaction (Warr, 1992).  
 
2.3.2. Self-selection of mature workers into employment 
Self-selection also accounts for another reason. The employment rate of mature 
employees in Singapore aged 65-69 stands at 38.5% while employment rate of younger 
employees stands at 87.3% (Manpower Research and Statistics Department, 2014). 
However, mature employees are less representative of their age category as compared to 
younger employees. Hence if a study were conducted on mature employees, the sample 
would not be representative of the entire mature population as these employees have 
already self-selected themselves by choosing to remain in the workforce. 
 
2.3.3. Work value differences 
The third reason suggested is based on the Range of Affect theory (Locke, 1976), 
that mature employees might have different work values from younger employees. Most 
job facets remained of the same importance to employees across ages except for financial 
and intrinsic rewards, which mattered less to mature employees (Kalleberg and Loscocco, 
1983). Apart from mature workers finding rewards less important, it could also be the 
acceptance that it is more difficult to get promotions and a change in job scope due to 
seniority. Hence, if financial and intrinsic rewards are generally poor in the workplace, 
the greater importance of the two job facets will cause a lower satisfaction for younger 
employees, resulting in a positive relationship between age and job satisfaction. Once 
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again, even after controlling for work values in multivariate analyses, the relationship 
between job satisfaction and age remained significant, suggesting that there are further 
factors that come into play.  
 
2.3.4. Job expectation differences 
The higher expectation of young employees fresh out of education as compared 
to elder employees could be a fourth reason (Clark, Oswald and Warr, 1996). Over the 
years, employees modify their expectations after being jaded from work, reducing the gap 
between actual and ideal job conditions. Moreover, mature employees may realize that 
there are fewer alternative jobs once their career has been established, and it is harder to 
climb up the corporate ladder, which may result in reduced aspirations. Based on the 
Range of Affect theory (Locke, 1976), the decrease in disparity for mature employees is 
likely to generate increased job satisfaction from personal comparative assessments of 
their current job situation compared to their expected job situation. Alternatively, the 
aspirations could remain the same, but mature employees might place such aspirations at 
a lower importance due to additional commitments in life such as taking care of family 
members.  
 
2.3.5. Cohort differences  
Cohort differences might also have an effect on job satisfaction across ages. 
Mature employees from the post war baby boom in Singapore might be more satisfied 
with their jobs due to having grown up in tougher conditions. The younger generation 
work force in Singapore have been brought up in times of prosperity and stability, 
coupled with a higher exposure to the lives of rich and famous in the media, might have 
higher expectations of employment, Hence, the gap between actual and ideal job 
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conditions are larger, leading to higher chances of job dissatisfaction. Such research 
although few, have not been able to find strong evidence for cohort differences in job 
satisfaction (Clark, Oswald and Warr, 1996). 
 
2.3.6. Non-job variations  
The sixth reported reason could be in terms of non-job variations. Age 
differences have been reported in general life satisfaction (Hong and Giannakopoulos, 
1994), major depressive episodes and flourishing mental health (Keyes and Westerhof, 
2011). It may be possible context-free changes in mental health are reflected by job 
satisfaction scores which does not provide much insight on the job context itself. 
 
2.3.7. Conclusion  
Much research on the relationship between job satisfaction and age has also been 
correlational and causation cannot be determined, additionally the relationship has also 
been suggested to be bi-directional or reciprocal (Judge and Watanabe, 1993). Whichever 
way the relationship may be, we cannot ignore that job satisfaction changes across age 
groups and companies must take this factor into account when evaluating employee job 
satisfaction. Although this relationship between age and job satisfaction has been studied 
across the years, not much attention has been paid to it in Singapore. Only one study of 
612 accountants in Singapore attempted to study age and job satisfaction in the local 
context (Beng, Goh & Koh, 1993). It is important to study such relationships in local 
contexts as a different demographic and culture between populations might result in 
different results. The researchers found that there is no significant differences in 
satisfaction in the 3 age groups from 25-34 years of age. However in the last age group, 
45 and older, job satisfaction was significantly higher than accountants less than 35 years 
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old. The limiting factor of this study is that the most mature age group was 45 years old 
and above, which does not provide much information within that age group. With above 
45 years old being significantly different, a similar study should be conducted to find out 
if the positive association between age and job satisfaction occurs from the age of 45 to 
retirement.  
 
2.4. Kano model 
Kano (1984) built on the motivator-hygiene theory and proposed a model of 
product evaluation based on the comparison between expectations and perceived 
performance which in turn determine satisfaction. The Kano model was developed with 
the intention of using customer satisfaction for product design and development. 
Professor Kano classified customer attributes into three different categories, Must-be 
(M), One-dimensional (O), and Attractive (A) (Figure 2-3). Product properties have an 
emotional affect on the minds of customers, especially when Attractive attributes catch 
the customer by surprise. Hence, the Kano model is a highly relevant tool for integrating 





Figure 2-3 Kano Model (1984)  
 
Must-be quality consists of attributes that are expected and taken for granted 
when fulfilled. Hence, there is not much satisfaction gained when Must-be factors are 
met. On the other hand, customers will be highly dissatisfied when such factors are not 
met. Must-be categories are difficult to identify because their nature is expected, Hence, 
it is difficult for customers to voice out attributes that they have not given much thought 
to.  
One-dimensional qualities result in satisfaction when fulfilled and dissatisfaction 
when not fulfilled. Most of the time, companies compete for this quality as these are 
attributes that are spoken of, such as memory space in a computer, and battery life. Such 
attributes are tangible and feasible, hence they are easier to achieve. 
Attractive qualities provide great satisfaction when fulfilled but no dissatisfaction 
when not fulfilled. These are attributes that are not expected and usually occur when the 
attribute is highly innovative, creative, and practical. Converse to Must-be qualities, 
Attractive qualities are not expected, but the results are the same, that these attributes are 
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often unspoken and difficult to identify. Hence, it is the engineer’s duty to discover these 
latent needs to establish a “wow” factor.  
According to the Kano model, attributes drift over time such that Attractive 
factors become One-dimensional and eventually Must-be (Figure 2-3). Similar to 
Maslow’s Hierachy of Needs (1943) framework, the drift is driven by the expectations of 
customers having their needs met, will move on to seek gratification of higher level 
needs, the lower level needs now become expected, lacking in which will cause 
dissatisfaction. This drift is further hastened with features of competing products as 
customers expect technology development to be synchronous across companies.  
 
2.4.1. Benefits of Kano Model 
Based on past research, Matzler and Hinterhuber (1998) has summarized the benefits 
of using the Kano model into three points: 
1. The Kano model aids deeper understanding of service and product requirements. 
Attributes that most strongly affect customer satisfaction can be identified and 
worked upon by management. 
2. In the event of a standoff between product or service attributes due to financial or 
technical reasons that does not allow for both attributes to be incorporated, 
management can fall back on to Kano qualities to determine which attribute has a 
greater impact on customer satisfaction. 
3. In this day and age where there is increasing market pressure for continuous 
improvement of products and services (e.g. cheaper products, better 
specifications), organizations are strategically moving towards innovative design 
to gain an edge over competitors. The Kano model is able to identify Attractive 
attributes that will create the greatest customer satisfaction.  
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2.4.2. Applying Kano model to products 
The Kano model was originally developed for product design and Matzler et al. 
(1996) demonstrated simply how to develop and analyse a Kano questionnaire. An article 
with greater detail on the development of a Kano questionnaire and factors to take into 
account can be found in a special issue of The Centre for Quality Management Journal 
(1993). Using the Kano model in the development of skis, Matzler et al. (1996) were able 
to identify 10 attributes from 1500 respondents. One key take away from their study is 
that the most suitable method of administering the Kano survey is through standardized, 
oral interviews. Owing to the unfamiliar nature and novelty of this questionnaire, the 
interviewer is able to explain any comprehension difficulties. In contrast, apart from the 
high dropout rate using mail, the accuracy of data collected is affected due to the inability 
for participants to clarify queries.  
The application of the Kano methodology has evolved greatly in recent years and 
has been combined with other methods such as quality function deployment (QFD) 
(Shen, Tan and Xie, 2000). QFD captures information about importance and satisfaction 
with requirements to identify attributes that should be incorporated in a product. Through 
QFD, customer requirements can be translated into technical characteristics for engineers 
and product developers to work on. However traditional usage of QFD in product 
development usually tend to result in higher priority given to basic factors as customers 
usually rate basic factors with high importance, Hence, omitting exciting innovations. 
Integration of the Kano model and QFD will make up for this shortfall by allowing 




2.4.3. Applying Kano model to services 
The SERVQUAL model (Parasuraman, Zeithaml and Berry, 1985) has been used 
in conjunction with the Kano model by several researchers to measure service quality. 
Although the user-friendliness of the model has made it become an industry standard, 
there are areas for further improvement. The SERVQUAL model assumes a monotonic 
relationship between service attribute and customer satisfaction, but this is not necessarily 
true as explained in the Herzberg’s Motivation-Hygiene theory (1959) and Kano model 
(1984). Paying more attention to a service attribute such as communication, may not lead 
to a higher customer satisfaction if the attribute is taken for granted or satiated. The Kano 
(1984) model makes up for this shortfall which takes into account that customers view 
services differently from one another, and that service attributes can fall under Must-be, 
One dimensional, and Attractive. The Kano model will also be able to help SERVQUAL 
prioritize service gaps when deciding which to focus on.  
Tan and Pawitra (2001) adopted a similar approach in a case study of tourism in 
Singapore, but they went a step further and implemented QFD as well. Their reason being 
that as much as SERVQUAL and Kano model are able to identify weak attributes, QFD 
is required to aid in the planning process for translation of customer requirements into 
organizational specifications. They then evaluated the services and facilities of Singapore 
as a holiday destination for Indonesian tourists. Through this study, there were able to 
identify service attributes that mattered to Indonesian tourists and strategies that could be 
implemented for meeting tourist needs.  
The Kano model has also been used with SERVQUAL and Kansei engineering 
(Nagamachi, 1995) by Hartono and Tan (2011) to evaluate hotel services in Singapore. 
Similar to the Kano model, Kansei engineering is a product development method which 
considers customer emotional needs (Kansei). However it differs from other methods in 
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Affective Engineering in its ability to quantify and establish connections between 
technical requirements and emotions. Kansei words are first identified through 
interviews, the service attributes are then developed into a questionnaire using the 
SERVQUAL and Kano model. Attributes that were classified as Attractive were then 
modelled to determine service gaps and priority. The researchers were then able to help 
management identify areas that require continuous improvement or maintenance. 
 
2.4.4. Applying Kano model to job satisfaction 
Similar to products and services, jobs also have many facets, hence the Kano 
model could be adapted for job design as well as product or service design. It has also 
been emphasized in internal marketing that employees should be seen as “internal 
customers” who needs to be satisfied continuously (Gremler, Bitner and Evans, 1994). 
An example of Must-be quality at work would be collegiality, having friends at work is 
expected, lacking in which may cause dissatisfaction. Salary could fall under One-
dimensional category also known as “the more the better”, the higher the salary, the 
higher the satisfaction. Lastly, job flexibility could be an Attractive attribute as jobs in 
Singapore are usually inflexible in terms of workplace and working hours. Hence, a job 
that has no flexibility does not cause much dissatisfaction while job flexibility will lead to 
a high degree of satisfaction.  
Due to the fact that satisfaction is highly dependent on individual circumstances 
and perceptions (Locke, 1976), not all employees will experience the same categorization 
of job attributes. For example, a mature employee that is financially stable, works to pass 
time may experience job interest as a Must-be attribute, having an interest in the job in 
order to pass time is a must, but there is a limit to how much more interesting the job can 
get. On the other hand, another employee who works for the purpose of financial upkeep 
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would not regard job interest as a Must-be factor, instead, a good salary could be a 
possible Must-be attribute. 
The drift in employee perceptions of job attributes will also occur as a result of 
current expectations and the move to gratify higher needs (Maslow, 1943). A yearly 
company retreat could be an Attractive factor for employees, but after time, it becomes a 
basic need and employees expect the company retreat yearly. Hence, increasing job 
satisfaction is not a one-time action, management must actively work on new and fresh 
ideas to keep employees satisfied. The Kano model seems to be an interesting extension 
of the employee satisfaction literature, considering that it has already been applied in 
other domains.  
 
2.4.4.1. Evaluation of employee satisfaction using Importance Grid Analysis (IGA) 
The IGA was developed in IBM as a tool for classifying Kano attributes and has 
been applied in various research studies, particularly by Anne and Grønholdt (2001) to 
measure employee satisfaction. IGA compares explicit attribute importance, obtained 
through direct ratings, against implicit attribute importance, statistically obtained by 
regressing attribute performance against a global measure such as employee loyalty in 
this case. A two-dimensional grid that has four quadrants is constructed with the axis 
being ‘implicit’ and ‘explicit’ attribute importance, the location of each attribute in the 
grid then reflects the various Kano factors (i.e. attributes with low explicit importance 
and high implicit performance, would be defined as an excitement factor). Anne and 
Grønholdt (2001) verified the IGA model via an empirical survey among 300 social 




The validity of using IGA has been questioned because there is no theory 
supporting the comparison of implicit and explicit attribute performance to identify Kano 
qualities (Matzler and Sauerwein, 2002). Furthermore, the identification of Kano 
qualities of attributes are dependent on the relative position of other attributes. This 
method would result in forced classification of attributes into all four Kano categories, 
Must-be, Attractive, One-dimensional, and Indifferent, which may not necessarily be the 
case. Another issue arising from the interdependency of attributes would be the change in 
classification of a particular attribute if a different set of attributes containing some of the 
attributes from the first set are used in a subsequent analysis. The last shortcoming is that 
IGA does not provide information on the asymmetrical effects in the implicit and explicit 
importance relationship which may be an important factor for management to decide 
which attribute to focus on, especially when two attributes are close to each other in 
terms of explicit and implicit importance. For these reasons, IGA is not reliable for 
assessing Kano attributes but could be valuable in terms of prioritization of improvement 
strategies.  
IGA was developed for the purpose of identifying Kano qualities, as a result most 
publications have seen IGA as a competing technique with regards to traditional Kano 
matrix classification, however it has been suggested that IGA be seen as a 
complementary tool. Mikulić and Prebežac (2011b) has reinterpreted IGA in their study, 
they argued that even if Kano qualities were identified via traditional methods such as the 
Kano questionnaire, management are unable to tell if current qualities are meeting 
expectations. For example, job safety has been identified by an employee as a basic 
factor, however management are unable to tell if current safety standards are being met or 
are lacking. Failing to recognize current standards of job attributes or prioritization for 
improvement of job attribute may result in either a waste of resources or severe 
dissatisfaction if basic factors are not met. Instead of using IGA to determine Kano 
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qualities, it was used to provide managers with additional information to prioritize 
service and product attributes for improvement (Mikulić and Prebežac, 2011b). Hence a 
two-step process of using IGA to determine improvement priorities and the Kano model 
to further refine the choices should be utilized. 
 
2.4.4.2. Evaluation of employee satisfaction using Penalty-Reward Contrast Analysis 
The possibility of combining employee satisfaction and the Kano model has been 
attempted by Matzler, Fuchs and Schubert (2004). The authors veered from the 
traditional Kano type questionnaire due to application difficulties such as lengthy 
questionnaires when trying to evaluate many attributes, and the complicated nature of 
questionnaire requiring face-to-face interviews, resulting in increased costs and time. 
Hence, they used factor analysis followed by penalty-reward contrast analysis (PCRA), 
which has been widely used in the industry for classifying Kano attributes (Mikulić and 
Prebežac, 2011b). 
Factor analysis of variables is first carried out to circumvent multicollinearity. 
After which, two sets of dummy variables are generated, one set is obtained by coding 
the lowest 10% of employees as “-1”, while the other set is obtained by coding the top 
10% of employees as “1”,  all other satisfaction scores are coded as “0”. A multiple 
regression is then conducted to empirically quantify global satisfaction as a dependent 
variable and the respective dummy variables for each individual factor which results in 
two regression coefficients for each factor. A comparison of the regression coefficient 
will then reveal if the factor is a motivating or hygiene factor. PCRA provides a 
conservative approach to guarantee only unambiguous statements will be used to 
empirically identify rewarding and penalizing factors on job satisfaction.  
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This approach has been criticized by Mikulić and Prebežac (2011a) on three 
accounts. Firstly, factor analysis inhibits deeper analysis of individual attributes, 
additionally, employee satisfaction was measured through a questionnaire which treats 
factors as formative indicators instead of correlated factors as required by factor analysis. 
Secondly, standardized regression coefficients in PCRA skew unstandardized original 
variables unless there is an equal distribution of “1” and “0” which is highly unlikely. 
Thirdly, the conceptual validity of PCRA to determine Kano qualities is questionable 
because the Kano model analyses attribute satisfaction and attribute performance while 
PCRA analyses overall satisfaction and attribute performance. It is clear that PCRA and 
the Kano model does not assess the same things. Hence, Mikulić and Prebežac (2011a) 
strongly recommends against using PCRA as a Kano classification method. Similar to the 
IGA, PCRA has been suggested to be used as a complementary tool in helping 
management determine improvement priorities instead of determining Kano qualities 
(Mikulić and Prebežac, 2011b). 
 
2.4.5. Conclusion 
Although the Kano model has been developed traditionally for product design, it 
has been adapted in other scenarios such as in the service sector. Given that there are 
many facets to both products and jobs, it is possible that the Kano model be applied to 
evaluate job satisfaction which eventually translates into job design. At the time of 
writing this thesis, there are only two other research conducted that explored the 
possibility of “job Kano” (Anne and Grønholdt, 2001; Matzler, Fuchs and Schubert, 
2004), but further review has found several fundamental flaws in the categorization of 
Kano attributes. The conclusion drawn from various research comparing, PCRA, IGA, 
direct Kano classification, and traditional Kano questionnaire (Löfgren and Witell, 2008; 
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Mikulić and Prebežac, 2011a) suggested that the direct Kano classification and Kano 
questionnaire are the only methods that are suitable for classification of Kano categories. 
However, getting respondents to classify attributes directly into Kano classifications has 
its own practical difficulty due to the complex nature of the model which might not be 
easy to understand. To ensure accuracy of understanding, researchers would have to 
ensure that every participant fully grasps the Kano model which can be very time 
consuming. As a result, Mikulić and Prebežac (2011a) concluded that the Kano 
questionnaire is the most appropriate classification method that is both valid and highly 
reliable for assessing Kano qualities.  
 
2.5. Measuring Job satisfaction 
Job satisfaction measures have been mainly classified into global job satisfaction 
and facet job satisfaction. There has been debate as to whether job satisfaction should be 
measured globally or should be broken down into individual facets with respect to an 
individual’s job, especially since job satisfaction is a construct that is slightly more 
complex due to the numerous factors that are involved in job satisfaction. The pros and 
cons of each method will be weighed in the following section. 
 
2.5.1. Facet measure of job satisfaction 
Composite measures of job satisfaction comprises of individual facets such as 
collegiality, salary, and flexibility. Each assumed to be distinctly different and relatively 
homogeneous. Facet measures of job satisfaction are used to determine differences 
between aspects of job satisfaction, which can then give a clear picture on the strengths 
and weaknesses of an organization. 
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One drawback of the facet job satisfaction model is that it might lead to lengthy 
questionnaires due to the numerous facets in our jobs, resulting in face validity issues 
(Wanous, Reichers & Hudy, 1997). Respondents may feel that the questionnaire is 
repetitious and appear to be academic nit-picking, which may result in resentment of the 
questionnaire or second guessing what the questionnaire is trying to achieve. To resolve 
such an issue, researchers might compromise by concentrating on certain facets of jobs 
which might be more important especially when targeting a specific sample based on 
company or age group. Identification of such job facets are usually done using a 
consensus process of relevant stakeholders with the help of affinity charts, which create 
group buy-in to the structure (Griffin and Hauser, 1993).  
 
2.5.2. Global measure of job satisfaction  
Global job satisfaction refers to overall impressions about their job, an example 
of a question would be “How favourable is your job to you most of the time?” The 
question assumes that some internal processing will occur, taking into account all factors 
of the job and resulting in an answer of overall job satisfaction. An advantage of global 
job satisfaction is the possibility that during the internal processing, the respondent might 
factor in some facet that is not measured in facet based questionnaires (Ironson et al., 
1989). However, a disadvantage would be the inability of management to extract more 
information from the general sensing whether the job is favourable or not.  
A meta-analysis conducted of 17 studies found convergent validity of global job 
satisfaction to facet job satisfaction with a corrected mean correlation of 0.67 (Wanous, 
Reichers & Hudy, 1997). Their findings further bolstered original results found by 
Scarpello and Campell (1983) that global measure of overall job satisfaction is valid. 
Global measure of job satisfaction has been found to be easier concept to interpret 
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(Wanous, Reichers & Hudy, 1997) and could be especially important when employees 
are mature workers with low levels of education, which makes up a significant 
percentage of employed Singaporeans. Hence in order to utilize the advantages of both 
approaches to the measurement of job satisfaction, they should be used in conjunction in 
order to give management an opportunity to determine job facets that lead to overall job 
satisfaction. 
 
2.5.3. Existing job satisfaction tools 
Over the years, various job satisfaction tools have been developed and are 
usually based on multiple item scales and self-reported as the issue of job satisfaction is 
highly subjective. They vary rather widely in terms of how distinctively they are 
conceptualized with respect to cognitive or affective job satisfaction. An extensive review 
of current job satisfaction evaluation tools was carried out by Van Sanne et al. (2003). Of 
twenty-nine job satisfaction instruments retrieved, only seven instruments met their 
defined criteria for reliability and validity. It is surprising to note that JDI, often regarded 
as the “gold standard” of job satisfaction scales, did not meet their reliability criteria 
through a test of internal consistency and test-retest coefficient, and validity criteria 
through a test of convergent, discriminant, and content validity. 
Measure of Job Satisfaction (MJS) had the most extensive content validity, 
however ‘growth/development’ and ‘autonomy’ were not covered sufficiently according 
to Van Sanne et al. (2003). However, it could be possible that these two factors are not 
important to employees at all, especially if employees are mature workers where growth 
and development has stagnated, suggesting that job satisfaction tools should be developed 
with a target sample in mind and an all-encompassing tool is not practical.   
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Although there are many existing employee satisfaction tools, the information 
and analysis tool parameters may not be applicable to mature Singaporeans. Most tools 
were developed with the intention of being a universal tool, across countries and age 
groups, hence job satisfaction questionnaires are usually lengthy which may result in 
inaccurate filling of questionnaire. For example, JDI has 72 items which assess five 
facets of job satisfaction, spanning across multiple pages.  This low dimension to item 
ratio is due to the 3-point response scale used in JDI, which typically results in smaller 
inter-item correlations. Hence, a relatively larger number of items per dimension is 
needed to obtain reliability.  
Despite many job satisfaction theories stressing the need to consider importance 
of individual facets when evaluating job satisfaction (Maslow, 1943; Adams, 1965; 
Locke, 1976, Mobley and Locke 1970), the most popular job satisfaction evaluation tools 
such as JDI and MSQ have yet to take importance ratings into consideration.  
Studies have generally shown that job satisfaction changes across age (Clark, 
Oswald and Warr, 1996), and it could be highly possible that what might be important to 
a mature employee might not be reflected in current job satisfaction tools developed 
based on a general sample. Due to varying needs of employees it is important to evaluate 
job satisfaction in terms of discrepancy between needs and wants, with the addition of 
individual’s perception of importance of job facets.  
Current job satisfaction tools identify job facets as factors that deliver equal 
emotive response, whereas Herzberg (1968) and Kano (1984) recognize that facets might 
have different emotive effects on different individuals. Hence, it would be wise for 
companies to use resources effectively and focus on job facets that have larger impacts on 
job satisfaction such as One-dimensional and Attractive factors, rather than wasting 




Although both global measures and facet measures of job satisfaction have been 
shown to have convergent validity with each having its own strengths and weaknesses, it 
might be useful to measure both to determine level of contribution of individual facets to 
overall job satisfaction as suggested by Ironson et al. (1989). This would allow 
comparison of individual facets, a global general scale, and a composite general scale. 
Many researchers of facet job satisfaction have adopted the summation approach of job 
facets despite problems with this procedure, as the factors cannot be assumed to be 
measuring a linear unitary construct (Ironson et al., 1989). Apart from creating a new 
methodology to generate the questionnaire, the methodology must encompass a method 
of evaluation as well. Companies will then be able to better understand their employees 
and optimize scarce resources by determining facets that have the greatest effect on 
overall job satisfaction.  
2.6. Conclusion 
Job satisfaction models have been developed since the early 1900s, and extensive 
research has linked job satisfaction to motivation, accidents, mental health, productivity, 
life satisfaction, and absenteeism. The literature review presented the development of job 
satisfaction models that has led to Kano’s model on satisfaction.  
Maslow’s (1943) hierarchy of needs pointed out that employees will seek to 
gratify lower level needs before moving on to higher level needs. However, other 
researchers have pointed out that Maslow’s hierarchy of needs model adopts a very linear 
approach, from basic needs to high level needs, but studies have shown that employees 
may simultaneously pursue both high and low level needs depending on situation (Deci 
and Ryan, 2000). Herzberg’s motivator-hygiene theory (Herzberg, 1959) was then 
developed that depicts that job attributes that causes dissatisfaction are distinct and 
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separate from factors that causes dissatisfaction. This model was the earliest model that 
recognized the non-linear effect of job satisfaction. Lastly, the Range of Affect Theory 
(Locke, 1976) states that the amount of satisfaction and dissatisfaction also depends on 
the importance of the job attribute itself. This theory also builds on Maslow’s Hierarchy 
of Needs (1943) that job satisfaction is dependent on expectations and reality, also known 
as have-want discrepancy. 
Kano then built on the motivator-hygiene theory (Herzberg, 1959) as he 
recognized the non-linearity in satisfaction. In terms of satisfaction, he categorized 
attributes of a product into three main categories, Must-be, One-dimensional, and 
Attractive. The Kano model aids management in deeper understanding of service and 
product requirements as shown in numerous studies in the literature review. Although 
Anne and Grønholdt (2001) and (Matzler, Fuchs and Schubert, 2004) have attempted to 
intergrate the Kano model into job satisfaction, several fundamental flaws were found in 
their categorization of Kano attributes. However, they proved that the application of the 
Kano model to job satisfaction is valid and can be used by management to determine 
improvement priorities of job attributes.  
As a consequence of job dissatisfaction, employees may take action alternatives 
such as protest, withdrawal, or decrease in job performance. In addition, the Range of 
Affect Theory states that extend of action alternatives is highly dependent on individual’s 
evaluation of the situation.  Employees may also seek psychological alternatives, such as 
changing of perception, changing of values, and changing of reaction in order to cope 
with the job dissatisfaction. Such actions taken will inevitably have an effect on the life 
satisfaction, physical health, and mental health of employees. In turn, these actions may 
cause a decrease in productivity can be very costly to companies. 
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Research on job satisfaction across ages have found inconclusive evidence on the 
exact relationship between job satisfaction and age. Rhodes (1983) first found the 
relationship between job satisfaction and age to be linearly correlated. However, and 
inverted U-shape was found by (Luthans and Thomas, 1989), while Clark, Oswald and 
Warr (1996) found strong significance in a U-shaped relationship. Although the exact 
relationship has yet to be found, it is obvious that age is a factor of job satisfaction and it 
is important to take age into account when designing job satisfaction tools and measuring 
job satisfaction. This relationship could be explained by six possible reasons; self-
selection, work value differences, work value differences, job expectation differences, 
cohort differences, and non-job variations. 
Although age and job satisfaction have been studied extensively, only one other 
study on accountants in Singapore has explored the relationship in local context. 
However the study did not evaluate job satisfaction in the later stages of an employee’s 
career. With the aging population found in Singapore, it is prudent to study the 









3. Research gaps and objectives 
Potential research gaps in the current field of job satisfaction are discussed in this 
chapter based on the developments covered in the literature review. After which, research 
objectives are stated. 
 
3.1. Research gaps 
1. There has been an increase in mature workers in Singapore due to the increasing 
costs of living as well as longer life spans. In recent years, the government in 
Singapore has been taking an active approach in tackling issues that come along 
with employment of mature workers such as public perception and physical 
constraints of mature workers. In order to further utilize the skills and expertise 
of mature workers, the Tripartite Committee on Employability of Older Workers 
was set up to recommend measures to enhance employability of mature workers. 
Current efforts focus on convincing companies to employ mature workers, after 
which, the next step would be to look at the needs of mature employees to design 
jobs that will give job satisfaction.  The steady increase of mature workers and 
declining young entrants into the work force has prompted a relook at job design 
due to different needs of mature workers as compared to younger workers. 
 
2. Many job satisfaction models such as Locke’s Range of Affect Theory (1976) 
recognize that job satisfaction varies widely between individuals. Current job 
satisfaction questionnaires do not recognize that job satisfaction is highly 
individualistic in nature and are designed as a tool to evaluate job satisfaction 
across all types of employees even though attributes that are important to 
employees differs greatly across population. Furthermore, it is clear from the 
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evidence provided that the there is a change in job satisfaction across ages, and 
mature employees might experience job facets differently from younger, 
ambitious employees. As a result, many job satisfaction questionnaires are 
lengthy as they cover many facets of job satisfaction, some of which might not be 
important to certain population. This research aims to develop a methodology 
based on the Kano framework to first determine job facets that are important to 
the target sample before developing a job satisfaction questionnaire.  
 
3. Current job satisfaction tools identify job facets as factors that deliver equal 
emotive response, contrary to Herzberg’s (1968) and Kano’s (1984) model that 
recognizes that facets can have different effects on different employees. Most 
companies focus on One-dimensional qualities because they are the easiest to 
observe and improve. Hence, it would be prudent for companies to stand out 
from competitors by focusing on Attractive qualities while ensuring Must-be 
qualities. Although there have been two attempts at using Kano methodology to 
analyse job satisfaction, (Anne and Grønholdt, 2001; Matzler, Fuchs and 
Schubert, 2004) there are methodological flaws in their analysis. The 
methodology used in this research will involve using Kano framework on two 
fronts, first to determine distinct job facets, and secondly to determine the 
emotive factors of the distinct job facets. 
 
4. IGA has been developed for the purpose of identifying Kano qualities in 
products, however researchers have deemed it to be unfit as IGA does not 
consider the asymmetrical nature of qualities. Furthermore, using IGA to classify 
Kano qualities to attributes will depend on the group of attributes that are being 
compared against one another, hence the quality of an attribute may change if a 
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different set of quality is used. However, it has been suggested by Mikulić and 
Prebežac (2011b) to relook at IGA, not as a Kano quality analytical tool but as a 
tool to help management to set priorities for attribute improvement. In this study, 
IGA will be used together with the traditional Kano questionnaire comprising of 
a functional and dysfunctional question to provide a complete picture of current 
job status. 
 
5. Job facet quality attributes drift over time as expectations that have been met 
would become expected and employees will seek to gratify higher needs 
(Maslow, 1943; Kano, 1984). The highly competitive nature of companies will 
result in a hastening of the drift as employees are able to compare benefits and 
work culture across companies, especially with the oncoming of company 
comparison websites and services, company work culture becomes transparent. 
The drift in quality attributes coupled with the evolution of job satisfaction with 
age emphasizes the need for management to periodically reassess job satisfaction 
to keep employees satisfied. Hence, a model for designing a questionnaire as 
quick and economical as possible is required for the recurrent measurement of 
job satisfaction. 
 
3.2. Research objectives 
Based on the research gaps, the aim of this study is to tackle the aforementioned 
problems by developing a new methodology to evaluate job satisfaction. This 
methodology will integrate the Kano model, recognizing that job facets can have a non-
linear emotive effect. The tool will be able to aid policy makers and company 
management in designing jobs that will satisfy employees by identifying strengths and 
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weaknesses within the organization. Additionally, this methodology will be designed in 
such a way where management with little statistical knowledge will be able to analyse the 
data. To better understand the increasing population of mature workers in Singapore, a 





4. Research Methodology 
4.1. Introduction 
 This research aims to develop a methodology for generating a job satisfaction 
tool that is specific to the sample group at hand. Such methodology is needed to cater to 
the constantly evolving needs which can be different between samples. Due to the 
increasing need for job redesign for mature workers, the methodology is then applied in a 
case study to identify emotive needs of mature workers in Singapore. Case studies are 
usually regarded as the most powerful research methodology in explorative research 
where theory building, testing and extension is required (Voss et al., 2002). Before 
utilizing the methodology and creating a questionnaire, a survey research strategy has to 
first be identified. After which, the methodology is split into two phases; the first phase 
involves collecting and identifying job attributes of relevant importance to mature 
workers, the second phase involves developing the questionnaire followed by 
administration of the questionnaire and subsequent analysis.  
 
4.2. Survey research strategy  
 There are several factors to be considered as part of the survey research strategy 
before implementing the Kano framework. Choosing between an online based 
questionnaire for a large outreach to participants or a face-to-face approach each has its 
own pros and cons that will be discussed in this section. If the questionnaire is to be 
conducted in a multi-cultural society like Singapore or internationally, the issue of 
accurate translation needs to be taken into consideration as well.  
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4.2.1. Online based questionnaires 
Online based questionnaires can be utilized if the target sample is large, such as 
spanning across regions or across a multi-national company as it is cost effective 
(Szolnoki and Hoffmann, 2013). Online surveys also reduces the possibility of 
interviewer bias, provided the questionnaire has been through rigorous development and 
pilot tests prior to data collection as there is little to no avenue for respondents to clarify 
doubts.  
Nevertheless, online surveys require initiative from respondents which may lead 
to sample biasedness and nonresponse bias. Many investigations have found a population 
subgroup heavily represented in an online survey, such as better educated individuals 
with higher incomes (Szolnoki and Hoffmann, 2013). It is possible that if the specific 
target sample were technologically savvy such as university students, the online based 
questionnaire might prove to be the best choice. 
 
4.2.2. Face-to-face questionnaire 
Alternatively, face-to-face questionnaire and personal interviews could be 
utilized for data collection. These research methods are recommended with consideration 
of enlisting cooperation of interviewees as well as giving interviewees the opportunity to 
provide comments. Face-to-face questionnaires and interviews will also allow for 
clarification of ambiguous and complex questions, problem verification and spontaneity 
of participant to elaborate upon establishment of good rapport between interviewer and 
interviewee (Hartono, 2012).  
The ability for participants to clarify doubts is rather important for a Kano based 
questionnaire as the model is unique and may cause some difficulty in understanding. 
 45 
 
Additionally, the interviewer is able to ensure that the questionnaire is delivered to 
intended participants.  
However, the disadvantages that come along would be the high costs, time 
pressure on respondents and geographical limitations. The interviewers would also have 
to be thoroughly trained in how to conduct the questionnaire, failing in which may result 
in inaccurate data due to interviewer’s bias (Leeuw, Hox and Dillman, 2008).  
A study comparing between online, face-to-face, and telephone surveys 
concluded that face-to-face surveys deliver the most representative results (Szolnoki and 
Hoffmann, 2013). Based on the experience by Sauerwein et al. (1996) on conducting 
Kano questionnaires, they recommended using face-to-face interview based on similar 
reasons stated above. 
 
4.2.3. Translation 
Accurate translation of the questionnaire is a key issue if the questionnaire is to 
be conducted in a multi-cultural society like Singapore or in an international 
environment. Words used in the questionnaire have to be translated and adjusted taking 
into account local cultures. Despite many translation methods, it is often difficult to find 
an exact replacement for a particular word in a different language. This further supports 
the need for a face to face questionnaire to allow employees to seek clarifications. 
To ensure the essence of the questionnaire remains, it would be advisable for the 
translator to understand the Kano model (Berger et al., 1993). Ideally, a double 
translation approach should be adopted. The double translation approach requires three 
experts; two independent translators speaking the native language, and a third expert for 
reconciliation (Grisay, 2003).  
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After translation of the questionnaire, it is crucial to pilot the questionnaire on 
participants of the intended target group to ensure technical jargon does not affect 
understanding. The objective is to quantitatively verify the translated questionnaire 
maintains linguistic quality, equivalence and accuracy as compared to the original 
questionnaire (Grisay, 2003). The verification can be done by performing the Wilcoxon 
signed ranks test to determine if there is a difference in interpretation between the 
translated questionnaire and the original questionnaire. The Wilcoxon signed-ranks test is 
a non-parametric test which tests the null hypothesis, that the median of a distribution is 
zero. The null and alternate hypotheses are defined as such: 
 
H0: θ = 0 (there is no difference in interpretation between the original questionnaire and 
the translated questionnaire) 
H1: θ ≠ 0 (there is a difference in interpretation between the original questionnaire and the 
translated questionnaire) 
 
If the null hypothesis is rejected, the translated questionnaire has to be further worked 
upon, by recruiting a different set of experts in the double translation process and testing 
the questionnaire again once a new translated questionnaire has been crafted. 
 
4.3. Phase 1 
 Phase 1 involves identification of job facets that matter to employees. The first 
step for the researcher would be to identify a target sample, either specifying 
demographics or selecting a department within a company. Demographic data of the 
sample has to be captured as well for further analysis. A short open ended questionnaire 
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is then used to collect information on the different characteristics of their jobs. The data 
are then analysed to determine job facets that are to be used for the development of the 
questionnaire in phase two.  
 
4.3.1. Employee demographics 
Demographic data collected may help management distinguish between 
employee segments if they exist. The type of demographic data collected may vary 
depending on the objective of the study. Suggested demographics may include age, sex, 
years with the company, salary and working hours.  
 
4.3.2. Spanning the semantic space 
Osgood, Suci and Tannenbaum (1967) explained that every artefact can be 
related in a vector space delineated by semantic expressions (words). This can be done by 
obtaining many words that describe the artefact through literature, experts, and 
interviews. The number of words to be collected varies according to product, a guideline 
would be 100 to 1000 words. Due to the complexity of interpreting emotions through 
other methods such as physiological responses, body responses and electromyography, 
the evaluation of words as descriptors of emotional state regarding job satisfaction will be 
adopted.  
 Recognizing the possibility of asymmetry of attributes in job satisfaction, the 
Kano model can be adapted to capture the characteristics of job attributes. In the context 
of job satisfaction, words describing aspects of jobs can be collected via open ended 
questions: 
1. What do you like about your job? 
2. What do you dislike about your job? 
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3. What could be improved in your job? 
4. What would make you feel excited about going to work daily? 
The first question helps management identify their current strengths of the job. This 
question translates into basic factors such as factors that are already provided and become 
expected by employees over time. The second question is designed to identify current 
problems in the job that has gone undetected, either Must-be factors not being met or 
One-dimensional factors performing poorly. The answers to the third question combined 
with the answers to the second question aims to capture the One-dimensional qualities of 
the job. The last question is used to identify expectations and desires which employees 
are aware of, but are not currently fulfilled. Employees may come to know about these 
job aspects from friends and family in rival companies.  
Research has shown that 20-30 interviews in a homogeneous segment are 
required to determine 90-95% of customer requirements (Griffin and Hauser, 1993). 
Hence, the first step of capturing description of job characteristics will not be too taxing 
for management. 
The next step would be to identify job facets from word strings that describe 
characteristics of jobs. This can be done manually using an affinity diagram. This group 
consensus approach involves the management or design team to define the structure of 
customer needs. The group consensus approach is a double edged sword; on one hand it 
assures group buy-in and agreement towards the structure, conversely, the structure 
established by the team may not represent how employees think about their jobs. This 
disadvantage can be mitigated by involving employees in the usage of the affinity 
diagram. Doing so would also allow employees to feel that they are represented when 
decisions are made concerning the welfare of employees, hence encouraging company 
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loyalty. Toyota Motor Corporation has proven the effectiveness of such bottom-up 
approach with continuous improvement and streamlined work processes. 
Individual attributes or a combination of attributes may have an influence on 
overall job satisfaction, Hence, it is important to gather all possible job attributes and 
only select prominent ones (Nagamachi and Lokman, 2011). Frequency analysis, Pareto 
diagram or Chi-squared analysis may then be used to help in the selection of the most 
important job attributes. The job attributes that have been selected will then be used in the 
next step to generate the job satisfaction questionnaire. 
 
4.4. Phase 2 
 Phase 2 involves generating the job satisfaction questionnaire and administering 
the questionnaire. There are five sections to the Kano questionnaire. The first section 
details employee demographics. In the second section, a pair of functional and 
dysfunctional question is formulated for each attribute. Section three looks at overall job 
satisfaction. Importance of job attributes is then collected in section four. The last section 
looks at attribute performance, which is the discrepancy between current standards and 
ideal standards of various job attributes. Section one and two are used in Kano evaluation 
while section three, four and five of the job satisfaction questionnaire are used in the 
IGA. After the questionnaire is established, it should be internally tested before 
conducting the questionnaire with intended employees. 
 
4.4.1. Employee demographics 
Demographic data collected may help management distinguish between 
employee segments if they exist. The type of demographic data collected may vary 
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depending on the objective of the study. Suggested demographics may include age, sex, 
years with the company, salary and working hours.  
 
4.4.2. Kano method 
 Kano et al. (1984) provided their own method of generating a structured 
questionnaire and subsequently classifying quality attributes. In the questionnaire, each 
attribute consists of a functional question and a dysfunctional question. The answers to 
the functional and dysfunctional questions are then matched according to a matrix to give 
a Kano quality. The Kano quality is then tabulated for each job attribute and the quality 
with the highest tally is considered the dominant quality. 
 
4.4.2.1. Functional and dysfunctional questions 
The functional question asks about the employee’s feelings when the attribute is 
fulfilled, while the dysfunctional question asks about the employee’s feelings when the 
attribute is not fulfilled. Special attention should be paid to the wording of functional and 
dysfunctional questions. The dysfunctional question usually refers to the lack in provision 
of an attribute, rather than a polar opposite of the functional question. For example, a 
functional question could be “How do you feel if you have good relationship with 
colleagues at work?” Instead of wording the dysfunctional question “How do you feel if 
you have a bad relationship with colleagues at work?” it is preferable to ask   “How do 
you feel if you do not have a good relationship with colleagues at work?”  
 To each set of functional and dysfunctional questions, five different options that 
were translated from the original paper in Japanese are commonly used (Kano, 1984): 
x I like it that way. 
x It must be that way. 
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x I am neutral. 
x I can live with it that way. 
x I dislike it that way. 
It should be noted that the five options should be provided without numbering because 
the options are meant to reflect classification instead of a ranking. However, this set of 
answers to the pair of functional and dysfunctional questions has frequently resulted in 
the question: Why is “I like it that way” a stronger satisfaction statement than “It must be 
that way?” (Berger et al., 1993). Hence, an alternative way of wording was suggested 
after much experience with the original option (Berger et al., 1993).  
x I enjoy it that way. 
x It is a basic necessity / I expect it that way. 
x I am neutral. 
x I dislike it, but I can live with it that way. 
x I dislike it, and I can’t accept it. 
 
4.4.2.2. Conducting the questionnaire 
 Given the unfamiliarity employees have with Kano surveys and possible 
confusion with the phrasing and wording of the question, it is important to aid employees 
in filling in the questionnaire by providing clear instructions and a short explanation of 
the intent of the questionnaire. A job attribute that was not considered prominent in phase 
one can be used as an example for improved clarity on the structure and way to answer 
the questionnaire. The respective functional and dysfunctional questions have to be 
generated and guidelines provided on how to answer. Some guidelines have been 
suggested (Berger et al., 1993): 
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x The answers to the pair of questions will be used to classify job attributes into 
categories so we can decide how to handle it. 
x There is no intention for the five choices to be arranged in this way other than for 
consistency. Hence, do not try to “second guess” the intended question by 
choosing an answer that is higher up in choice. 
x Select an answer that is most appropriate to you. Do not be distracted by answers 
that do not seem to apply. 
 
4.4.2.3. Kano quality tabulation 
The answers to the functional and dysfunctional questions are then evaluated by 
looking up the Kano matrix for the respective Kano quality. The Kano quality for each 
individual respondent is then tabulated in the table of results.  A sequence of how to 






4.4.2.4. Kano quality evaluation 
 After tabulating the Kano qualities for each individual job attribute, the dominant 
quality has to be determined taking into account the following considerations: 
1. The simplest form of evaluation for determining the dominant quality is to look 
at the statistical mode.  
Figure 4-1 Evaluation and tabulation of Kano quality 
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2. In the event where there is a tie of Kano qualities for a particular job attribute, the 
following actions should be considered: 
a) A follow up with customers for additional information. 
b) Delve into demographics to search for market segmentation. 
c) Select the quality that has the greatest impact on job satisfaction. The order 
of impact from highest impact to lowest impact is Must-be, One-
dimensional, Attractive, and Indifferent (M > O > A > I).  
3. The order of impact from highest impact to lowest impact as mentioned above 
also applies to prioritization of improvement in terms of job attributes. For 
example, job attributes that have a Must-be quality should be improved before 
job attributes with an Attractive quality as a lack in fulfilment of Must-be quality 
will cause severe dissatisfaction. 
4. In the event where multiple job attributes have the same Kano quality, the self-
stated importance can be used to rank the job attributes of the same Kano quality. 
This will help management discern which job attribute within the same Kano 
quality to focus. 
 
Job attributes that obtain substantial counts of Questionable scores should not be 
considered for Kano classification as there are conflicting results. This could possibly be 
due to the target sample being too fragmented, resulting in different preferences. In this 
case, a further analysis of the demographics collected might demonstrate a possibility for 
further segmentation of the sample. 
Job attributes that obtain substantial counts of Reverse scores will mean that 
employee’s thoughts about the job attribute is opposite of the management. Such a 
situation might reflect that the management has severe misconceptions about the needs of 
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the employees. It is then possible to rescore all the answers to this particular job attribute 
by switching the functional question with the dysfunctional question. If only a portion of 
employees obtain a Reverse score for a particular job attribute, it could also mean the 
presence of market segmentation. 
 
4.4.2.5. Job facet satisfaction coefficient 
Solely considering the mode quality to be the dominant quality of the job 
attribute may not be accurate at times. If the job attribute selected is specific, there will be 
a larger variability in job attribute quality. For example, job attribute “A” may have 33 
Attractive, 33 One-dimensional and 34 Indifferent, simply selecting the statistical mode 
will return the dominant attribute as Indifferent, ignoring other data collected which may 
be meaningful. Another reason for the need of a more detailed analysis is the possibility 
of classifying two different job attributes as Attractive when job attribute “B” has 90 
Attractive and 10 Must-be, while job attribute “C” has 60 Attractive and 40 Must-be.   
For company-wide policies, it is important to evaluate the impact of a job 
attribute on the satisfaction level of employees. Hence, a satisfaction coefficient has been 
suggested as a means to indicate the extent of satisfaction or dissatisfaction upon the 
fulfilment of a particular job attribute (Berger et al., 1993). Apart from Reverse and 
Questionable, this satisfaction coefficient method takes into account all other available 
data.  
It is calculated by adding the counts of Attractive and One-dimensional qualities 
divided by the total number of Attractive, One-dimensional, Must-be, and Indifferent 
qualities. Let the satisfaction coefficient for each job attribute be Y and counts of each 








Conversely, the average impact of dissatisfaction if a particular job attribute is 
not met is calculated by adding One-dimensional and Must-be divided by the 
denominator. The minus sign in front of the dissatisfaction coefficient emphasizes the 
negative influence on employee’s job satisfaction if the particular job attribute is not met. 
Let the dissatisfaction coefficient for each job attribute be 𝑋𝑗 and counts of each Kano 
attribute be W: 
 





 The satisfaction coefficient and dissatisfaction coefficient can then be plotted 
onto a two-dimensional grid for better comparison between job attributes (Figure 4-2). 
Attributes closer to the top left corner being more inclined towards an Attractive quality, 
top right towards a One-dimensional quality, bottom right towards a Must-be quality, and 
bottom left towards Indifferent quality.  
 
























Following up from the example stated earlier, the satisfaction coefficient method 
has classified job attribute “A” closer to an Attractive attribute, instead of Indifferent 
when statistical mode was used. Statistical mode would have also resulted in job attribute 
“B” and “C” classified as Attractive, but using the satisfaction coefficient method, we are 
able to deduce that gratification of job attribute “B” would have resulted in a much 
greater satisfaction than gratification of job attribute “C”. Furthermore, job attribute “C” 
is exhibiting more of a One-dimensional quality.  
The Kano model provides more information by highlighting the non-linear aspect 
of job attributes, however, importance of each job attribute is not taken into account. 
Furthermore, discretion is required by the user to determine improvement priorities. 
Hence, IGA has been reinterpreted in the next section to strengthen the Kano model.  
 
4.4.3. Reinterpretation of Importance Grid Analysis 
IGA was proposed by Vavra (1997) to identify Kano qualities and has since been 
used in the literature to explore the Kano model in numerous settings (Mikulić and 
Prebežac, 2011b). IGA compares implicit importance with the explicit importance of an 
attribute. The explicit importance is obtained directly from questioning the employee, 
whereas implicit importance is derived from regressing individual job attribute 
performance against a global measure of job satisfaction. Linear regression can be used 
instead of ordinal regression for Likert scales due to the familiarity, ease of analysis and 
interpretation of linear regression. Thus company management with limited statistical 
knowledge will be able to perform IGA. Furthermore, a large sample size will allow for 
the assumption of continuous data. 
The implicit and explicit importance is then constructed into a two-dimensional 
grid which is divided into four quadrants. The positioning of the job attributes in the grid 
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is then used to determine Kano qualities. Although the IGA was originally developed to 
be used to identify Kano qualities, it has been suggested by Mikulić and Prebežac 
(2011b) that the IGA would serve better as a complementary approach to Kano quality 
identification by deriving improvement priorities. As such, questions of job attribute 
importance and performance, and global job satisfaction have to be included in the 
questionnaire for the IGA analysis.  
 
4.4.3.1. Explicit importance and implicit importance 
Explicit ratings of attribute importance measures employee-perceived importance 
of job attributes which has been described as an attitude-like statement made based on 
personal desires and values. Hence it is relatively stable but could change over long 
periods of time (Batra, Homer and Kahle, 2001). On the other hand, statically derived 
importance of job attributes (implicit importance) indicate the importance of an attribute 
in explaining variations in overall job satisfaction (Mikulić and Prebežac, 2011b). 
Implicit importance is a highly dynamic concept as it is a function of several factors such 
as performance, relevance and interaction with other attributes.  
Although it may seem like explicit attribute importance and statistically derived 
importance will have a strong positive correlation, the two measures assess quite distinct 
concepts. For example, job safety could be rated by an employee as highly important, 
resulting in a high explicit attribute importance. However, most jobs are typically safe, 
resulting in a low implicit importance and the attribute does not have a large impact on 
overall job satisfaction.  
Common methods of obtaining subjective assessment such as importance and 
performance are through many rating methods such as Likert scales and Semantic 
Differential Scales. Griffin and Hauser (1993) found no significant difference when they 
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considered the difference between three measures of importance, anchored scale, direct 
rating and constant sum scale. As such, overall job satisfaction, explicit attribute 
importance and attribute level performance can be obtained by directly asking employees 
using a seven-point Likert scale. A seven-point Likert scale would be advisable instead of 
a five-point Likert scale as the seven-point scale allows for more sensitive ratings while 
both are equally comprehensive (Schutte, 2005).  To identify polarity and increase clarity 








































Figure 4-3 Seven-point Likert scale with anchors 
 
4.4.3.2. Analysis of Importance Grid Analysis 
The measures of implicit importance and explicit importance provides 
information surplus to the Kano attributes as they help to uncover attributes that are both 
highly relevant and determinant, which management can therefore use in prioritizing 
improvement. This can be done by constructing a two-dimensional grid with the implicit 
and explicit importance. The grid is then split into four quadrants determined by the 
grand mean of explicit importance across all job attributes and the grand mean of implicit 
importance across all job attributes (Figure 4-4). The four quadrants assists in identifying 
the general priority in improvement priorities (Mikulić and Prebežac, 2011b): 
x Higher impact core attributes have high explicit importance and high implicit 
importance. These job attributes have the strongest influence on overall job 
satisfaction as they are perceived to be highly important. As such, these job 
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attributes should be assigned highest general priority when determining 
improvement strategies in order to gain a competitive advantage. 
x Higher impact secondary attributes have low explicit importance but high 
implicit importance. These attributes are perceived to be less important but 
still have a large influence on overall job satisfaction. Management should 
also focus on this category when trying to differentiate from other 
companies. 
x Lower impact core attributes have high explicit importance but low implicit 
importance. Although these attributes are perceived to be important to the 
customer, they have low impact on overall job satisfaction. These attributes 
are usually expected, as employees are aware of what are the basic 
expectations from the job, hence management should ensure these 
expectations are met as failure to do so can have a strong negative impact on 
overall job satisfaction.  
x Lower priority attributes have low implicit and explicit importance and 
should be assigned the lowest general priority for improvement. However 
there may be a possibility that the attribute performance of a job attribute is 




































Furthermore, job attributes that are performing below average as determined in 
the question on job attribute performance are labelled with a minus while attributes 
performing above average are marked with a plus (Figure 4-5).  
To determine improvement priorities of multiple job attributes, the procedure is 
as such: 
1. The first step for identifying improvement priorities is to follow the general 
improvement priorities as determined by the four quadrants. The order of 
improvement is higher impact core attributes, higher impact secondary 
attributes, lower impact core attributes, and lower priority attributes. 
2.  Attributes that are performing below average are labelled with a minus and 
given priority for improvement. An attribute that is performing above 
average is only worked upon after all attributes performing below average 
have been improved. 
Figure 4-4 Quadrants in IGA 
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3. When two or more attributes close together have similar performance, 
reference to the employee satisfaction coefficient grid (Figure 4-2) has to be 
made. If the two attributes are performing below average, Must-be attributes 
as identified in the satisfaction coefficient grid should have priority for 
improvement as Must-be factors cause the greatest dissatisfaction if not met. 
On the other hand, if attribute performance of the attributes are above 
average, Attractive attributes should have priority for improvement as they 
provide the greatest satisfaction if met.  
 
 
The example given in Figure 4-5 consists of five job attributes. According to the 
general priority for improvement, job attribute A should be first worked upon, followed 
by D, B, C and E. Attribute A should have first priority for improvement as the attribute 
is performing below average and is a higher impact core attribute, which is an attribute 
that is perceived as highly important by employees. The next factor that is performing 
below average is D, hence it should be the next to be worked upon. Upon improving all 
factors that perform below average, management would need to look at job attributes that 






















determine the priority for improvement between B and C, a reference to the Employee 
Satisfaction Coefficient grid (Figure 4-2) has to be made. As both B and C are 
performing above average, the job attribute which has the greatest Attractive quality 
would be given priority, hence B would be given priority over C. Lastly, E would be 
worked upon as it is performing above average but is a low priority, low impact 
secondary attribute. 
 Through this example, we are able to see the how IGA and Kano model 
complement each other. IGA was able to reveal critical attributes that require 
improvement, while Kano qualities provided insight into possible asymmetric effects. 
Using this approach, managerial implications can be derived based on in depth 




5. Case study 
 In order to demonstrate the feasibility of using the Kano model to investigate the 
needs of mature employees in Singapore, a case study was conducted. In the first phase, 
100 mature Singaporeans of the age 55 to 75 were interviewed in order to determine 
significant job attributes. In phase two, the Kano questionnaire was generated to discover 
Kano qualities of job attributes. IGA is then applied to refine prioritisation for 
improvement. The questionnaire was then administered to 210 mature Singaporeans. 
 
5.1. Sampling 
Convenience sampling was used for both phases of this study because of the 
accessibility of employees and proximity to the researcher. This non-probability sampling 
technique is inexpensive, fast and respondents are readily available, as in the case where 
a company is trying to determine job satisfaction within the company. When employees 
were approached, the interviewer briefly introduced their self-identity, purpose and 
procedure of the questionnaire. In the event where multiple employees were approached 
at the same instance, the questionnaire was conducted in isolation to prevent employees 
influencing each other with their answers.  
 
5.2. Phase 1 
 100 mature employees of various jobs were interviewed in this phase via a 
questionnaire in order to capture the characteristics of job attributes (Appendix A). 
Through the 100 phase 1 questionnaires administered, there were a total of 400 responses 
to semantic descriptions of their jobs. The distribution of interviews conducted is 
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presented in Table 5-1. An even distribution of mature workers across age groups was 
unable to be met as there was difficulty finding mature workers of older age.  
 
Table 5-1 Distribution of interviews for phase 1 
Age 55-59 60-64 65-69 70-75 
Number of interviews 47 30 12 11 
 
Face-to-face questionnaire was used to identify job attributes instead of online 
based questionnaire as target sample is based locally. The face-to-face approach of 
obtaining job attributes was particularly useful for mature employees as many had low 
levels of education and experienced difficulty translating emotions to written words. It 
took approximately 5 minutes to complete this short interview.  
 
5.2.1. Phase 1 data analysis 
An affinity diagram conducted individually obtained 36 job attributes (Table 
5-2). However, the possibility of biasedness and inaccuracy due to the subjectivity of the 
affinity diagram led the principal investigator to conduct a second set of affinity diagram 
with five research assistants, one linguist, and a professor. Through the second set of 
affinity diagram, 22 higher order job attributes were obtained (Table 5-3). As 22 job 
attributes were too large a number and will be impractical to determine improvement 
priorities, the number of job attributes had to be further reduced through statistical 
analysis since the semantic exploration has resulted in categorical data. Pareto analysis 
was first used to reduce 22 job attributes to 9 (Figure 5-1).   
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Table 5-2 Individual affinity diagram 
Job Facets Counts 
1 Nothing 68 
2 Interest 28 
3 Colleagues 25 
4 Technology 24 
5 Salary 19 
6 Physically demanding 19 
7 Training 15 
8 Flexibility 13 
9 Bad relationship 11 
10 Pass time  10 
11 Mentally demanding 10 
12 Health 10 
13 Working infrastructure 9 
14 Appreciation 8 
15 Environment 8 
16 Long hours 8 
17 Learning 8 
18 Customers 7 
19 Administration 7 
20 Improved processes 7 
21 Challenging 6 
22 Welfare 6 
23 Shiftwork 6 
24 More rest 4 
25 Contributing to society 4 
26 Part-time 4 
27 Location 3 
28 Relationship with boss 3 
29 Job completion 3 
30 Promotion 3 
31 Pride 2 
32 Family business 2 
33 Work flow 1 
34 Accessibility 1 
35 Government initiatives 1 
36 Travelling 1 








   Job Attributes Counts 
 




Job flexibility 23 
 
Job flexibility 17 
Job interest 23 
 




Keeping active 9 
 




     Improves 
 
Excites 
   Job Attributes Counts 
 







Better equipment 16 
 
Salary 18 











Figure 5-1 Pareto analysis of job attributes: (a) What do you like about your job? (b) 
What do you dislike about your job? (c) What could be improved in your job? (d) What 
would make you feel excited about going to work daily? 
Chi-squared goodness of fit test for each question was also carried out to lend 
support to the Pareto analysis. The Chi-squared goodness of fit test revealed significant 
differences between job attributes (α = 0.05) (Table 5-4). 22 Job attributes were then 
reduced to 9 by selecting job attributes which had higher observed scores than expected 
scores. The first three attributes of each question were statistically more important than 
the others. The results from the Chi-squared analysis identified the same job attributes as 
those identified via Pareto analysis. Chi-squared test of independence was subsequently 



















































































and job attributes. Lastly, Chi-squared test for independence was carried out to determine 
what effect does age, years in current job and gender have on the answers to the four 
questions. However, no significant differences were observed at α = 0.05.  
 
Table 5-4 Chi-squared goodness of fit test of job attributes 
Variables Observed Expected O - E 
  
Likes     
Relationship 163 100 63 39.69 
Job flexibility 139 100 39 15.21 
Job interest 137 100 37 13.69 
Salary 57 100 -43 18.49 
Keeping active 56 100 -44 19.36 
Others 55 100 -45 20.25 
      P-value 0.00 
     Dislikes     
Nothing 216 97 119 145.33 
Working hours 101 97 4 0.15 
Physical demands 100 97 3 0.08 
Others 79 97 -18 3.40 
Human interaction 45 97 -52 28.01 
Salary 42 97 -55 31.32 
      P-value 0.00 
     Improves 
    Nothing 205 97 108 121.64 
Courses 99 97 2 0.06 
Better equipment 98 97 1 0.00 
Working hours 50 97 -47 22.48 
Others 32 97 -65 43.20 
      P-value 0.00 
     Excites 
    Relationship 169 100 84 84.00 
Manpower 126 100 41 20.18 
Salary 105 100 20 4.88 
Others 67 100 -18 3.69 
Keeping active 41 100 -44 22.52 
      P-value 0.00 






As a result of Pareto and Chi-squared analysis, nine job attributes were selected 
to be included in the Job Kano questionnaire: relationship, job flexibility, job interest, 
working hours, physical demands, training, equipment, manpower and salary. Table 5-5 
shows descriptions given by participants that were categorized into the nine job 
attributes. The nine job attributes were then used to construct the Kano questionnaire. 
 
Table 5-5 Interpretation of employee responses 
Job attributes Interview responses 
Relationships 
I like to serve and interact with customers. 
Good relationship with colleagues. 
Very good boss. 
Job flexibility 
Flexible working hours. 
Job freedom, not much supervision. 
Free and easy. 
Job interest 
Enjoy the work I am doing. 
Painting which is my work, is also my interest. 
Scope of work is enjoyable. 
Working hours 
Long working hours. 
Shift work. 




Unable to manage physical demands of work. 
Labour intensive. 
Training 
Educate staff with appropriate skill. 
English lessons from company would be good.  
Learning of new technology to keep up with technology trend. 
 Insufficient manpower at work. 
Manpower Would be great if there is additional helping hand. 
 Lack of manpower 
Equipment 
Technology to help with the task. 
Bigger kitchen and technology for baking to substitute rolling pin. 
More machinery to assist in the job. 
Salary 
Better salary. 
Increase in salary. 




5.3. Phase 2 
5.3.1. Kano questionnaire 
Based on the job facets identified in phase 1, the Kano questionnaire can then be 
constructed. There are four sections to the Kano questionnaire. The first section details 
employee demographic. Section two looks at overall job satisfaction. Job attribute 
performance and importance are looked at in section three. Lastly, a pair of functional 
and dysfunctional questions in the fourth section aims to identify the asymmetrical effects 
of job attributes. Due to the mature sample, the questionnaire was designed with larger 
font for increased legibility.  
 
5.3.2. Metabolic equivalent  
Apart from employee demographics, energy expenditure was collected as well by 
referring to the metabolic equivalent compendium (Ainsworth et al., 2011). Metabolic 
equivalent (MET) is a physiological measure that can be used to represent intensity and 
energy consumption during work, which can then be compared between employees of 
different stature. The definition for 1 MET is the ratio of work metabolic rate to the 
resting metabolic rate of 1 kcal∙kg-1 ∙h-1. The usage of MET concept has been widely 
accepted among public health and exercise science fields, notably the paper by Pate 
(1995), in the recommendation of general population exercise intensities for Center for 
Disease Control and Prevention and the American College of Sports Medicine. 
There are several benefits of using MET over look up tables of energy 
expenditure in kcal. Firstly, we are able to obtain MET levels of jobs using the 
Compendium of Physical Activities. The Compendium of Physical Activities was 
developed to document physical activity energy expenditure across observational studies 
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and to standardize survey research usage of MET intensities in physical activities. 
Secondly, MET can be thought of as an index of activities; an activity of 2 MET such as 
walking at 3km/h would expand twice the amount of energy as compared to sitting at rest 
of 1 MET. Lastly, energy expenditure while performing an activity depends on the body 
mass of the individual, and the energy cost of the same activity will vary between 
individuals of different weight. MET takes weight into account, hence using MET will 
aid distinguishing physiological demands of the same job on different individuals.  
There are limitations to using MET in determining energy cost of a job; MET 
will not be able to effectively estimate energy expenditure for specialised jobs, or jobs 
without a specific role, such as business owners. To overcome this limitation, 
investigators should remind employees to be as detailed as possible in breaking their job 
down into individual tasks from hour to hour, in order to get a complete picture of the job 
over the entire working duration. Another limitation is that the Compendium of Physical 
Activities is unable to account for differences in age, sex, efficiency, environmental 
conditions, and adiposity. However, the purpose of the Compendium of Physical 
Activities is not meant for accuracy but a classification system to standardize MET 
intensities in physical activities.  
Participants were asked to break down their daily work routine into one hour 
periods, hence a nine hour job will be broken into nine hourly tasks. This allowed for a 
better picture of the physical demands in the job. For example, a tax officer might 
describe her job as desk bound for eight hours with an hour lunch break, however 
breaking it down into one hour intervals, we discovered that there was considerable 
walking within the building to retrieve files, attend meetings, or lifting and organization 
of files. Details of the activity and the force required of the task were both collected. The 
hourly breakdowns of the job were then compared to the Compendium of Physical 
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Activity table (Ainsworth et al., 2011) for MET levels which represents energy 
expenditure per hour per kilogram body weight. As a result, using MET would give us 
the energy expenditure with an accuracy of one hour interval with individual variation of 
body weight taken into account. 
 
5.3.3. Pilot test of questionnaire 
Double translation approach of the job satisfaction questionnaire was done with 
three local researchers that had good command over both English and Chinese, and 
understood the Kano model as well. The job satisfaction questionnaire went through pilot 
testing to investigate any potential problems before conducting it with the rest of the 
target population. As this questionnaire will be completed by employees of different 
cultural backgrounds, educational level, and job characteristics, a pilot test of the 
questionnaire is necessary.  
The pilot test involved 10 respondents filling up both the English (Appendix B) 
and Chinese (Appendix C) versions of the questionnaire. The order of English or Chinese 
questionnaire to be filled in first was decided at random. Participants of the pilot test had 
to be sufficiently proficient in both English and Chinese. The Wilcoxon signed-ranks test 
was then used to test if there was a difference in interpretation between the English and 
Chinese versions of each job attribute. In this pilot test, the null hypothesis of the median 
difference between the English and Chinese questionnaire is 0. 
H0: θ = 0 (there is no difference in interpretation between the original questionnaire and 
the translated questionnaire) 





Statistically, there was no significant difference in interpretation between English 
and Chinese versions of the questionnaire for overall job satisfaction (Table 5-6) and 
performance, importance, functional, and dysfunctional questions (Table 5-7), hence the 
translation of the questionnaire was considered sufficiently accurate. 
 
Table 5-6 Wilcoxon signed-ranks test for overall job satisfaction 
Question type P-value 
Overall job satisfaction 0.257 
Result Do not reject H0  
 
Table 5-7 Wilcoxon signed-ranked test for questionnaire. 
Job facet 
Question Result 
Performance Importance Functional Dysfunctional 





Relationship 0.317 0.317 1 0.564 
Manpower 0.564 0.157 0.276 0.564 
Courses 0.276 0.317 0.317 1 
Physical 
demands 1 0.564 0.564 0.317 
Flexibility 0.18 0.257 0.317 0.317 
Working 
hours 0.317 1 0.564 1 
Salary 0.655 0.157 0.655 0.655 
Equipment 0.317 0.157 0.317 0.317 
5.3.4. Surveyed population for phase 2 
 The targeted sample for phase 2 included mature Singaporean employees aged 
55-75. Participants were conveniently sampled from relatives, friends, and randomly 
sampled at job sites around Singapore. The questionnaire was conducted one-on-one so 
as the reduce biasedness from fellow employees or influence from friends. As a result, 
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each questionnaire took 20 minutes to complete, and a total of 210 samples were 
collected. The demographics of participants surveyed are presented in Table 5-8. 
Table 5-8 Profile of participants 
Variable 
Age Range 






















Male 64 55.2 30 48.4 16 61.5 5 83.3 115 54.8 
Female 52 44.8 32 51.6 10 38.5 1 16.7 95 45.2 
Education (years) 
0-5 4 3.4 5 8.1 1 3.8 1 16.7 11 5.2 
6-10 62 53.4 39 62.9 22 84.6 5 83.3 128 61.0 
11-15 41 35.3 15 24.2 3 11.5 0 0.0 59 28.1 
>15 9 7.8 3 4.8 0 0.0 0 0.0 12 5.7 
Duration in current job (years) 
0-9 47 40.5 29 46.8 17 65.4 2 33.3 95 45.2 
10-19 19 16.4 10 16.1 5 19.2 4 66.7 38 18.1 
20-29 24 20.7 4 6.5 2 7.7 0 0.0 30 14.3 
>30 26 22.4 19 30.6 2 7.7 0 0.0 47 22.4 
MET (kcal) 
1- 
999 31 26.7 13 21.0 4 15.4 1 16.7 49 23.3 
1000-
1999 69 59.5 44 71.0 17 65.4 4 66.7 134 63.8 
2000-
2999 15 12.9 4 6.5 4 15.4 1 16.7 24 11.4 
3000-
3999 1 0.9 1 1.6 0 0.0 0 0.0 2 1.0 
The participants were split into four age groups, 55-59, 60-64, 65-69, and 70-75 
with a total count of 116, 62, 26, and 6 participants in each age group respectively. The 
smaller sample size for the two older age groups was due to difficulty in finding mature 
employees. This reflects the decreased workforce as age increases, especially at the onset 
of the retirement age of 62 years old, which is evident in the latter two age groups.  
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 The disparity between the male and female labour force increases with age. This 
could be due to greater gender equality for the younger participants where parents 
recognized the importance of education. Furthermore, as a consequence of rising 
educational attainment, younger participants received more education as could be 
inferred from the education profile.  The percentage of employees that received a 
minimum of tertiary education, often regarded as the level at which one is competent to 
work, is highest in the younger age groups, with 43% for 55-59, 29% for 60-64, 11.5% 
for 65-69, and 0% for 70-75. Conversely, the older age groups had lesser education as 
evidenced by higher percentages of employees receiving a primary or secondary 
education. 
 Participants of age 55-64 stayed in their current job longer than the other two age 
groups due to the retirement age set at 62. The Retirement and Re-employment Act in 
Singapore requires employers to offer re-employment opportunities after retirement up 
until the age of 65, provided employees are medically fit and have satisfactory work 
performance. As a result, many employees have to search for a new job at the age of 62 
to 65 onwards as seen in the increase in percentage of employees with shorter durations 
in current job. The percentage of employees being in their current job for less than 10 
years increased from 40.5% and 46.8% at age 55-59 and 60-64 respectively to 65.4% in 
age group 65-69.  
 Employees of age group 55-59 had the largest percentage of jobs that expend less 
than 1000kcal at work at 26.7% while the other age groups of 60-64, 65-69, and 70-75 
had 21%, 15.4% and 16.7% respectively. The majority of jobs that expend below 
1000kcal were desk bound jobs and very little physical activity was required. The larger 
percentage of participants of age 55-59 being employed in desk bound jobs could be due 
to the higher educational status as compared to those in the other age groups. 
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Additionally, the low educational status of the older age groups may be a reason for their 
employment in more physically demanding jobs; 13.8% of employees of aged 55-59 and 
8% of employees aged 60-64 were engaged in jobs that expend above 2000kcal while a 
higher percentage can be seen in 65-69 and 70-75 of 15.4% and 16.7% respectively. 
 
5.3.5. Overall job satisfaction, performance and importance ratings 
As part of this case study, we were studying levels of job satisfaction as well as 
perceived importance of job attributes in mature Singaporean employees across ages. To 
ensure reliability of the scale used in the questionnaire, a measure of internal consistency 
was performed using Cronbach’s alpha (Table 5-9). As a rule of thumb, a Cronbach’s 
alpha of 0.873 achieved in this study is regarded as excellent internal consistency 
(George & Mallery, 1999). Hence it can be concluded that the scales in the questionnaire 
measures the same construct, which is overall job satisfaction. 
 
Table 5-9 Cronbach’s alpha test of internal consistency 
Cronbach's Alpha Cronbach's Alpha Based on 
Standardized Items 
N of Items 
.873 .876 19 
 
The rating of satisfaction based on a Likert scale of 1 to 7 for overall job 
satisfaction, performance and importance of individual job attributes are shown in Table 
5-10.  Although the sample size is relatively large of 210 participants, the standard 
deviation of most job facets and age groups are larger than 1.0. This could be due to 
various employee segments as participants spanned different industries and companies, 
hence the performance of each job attribute in the current job may differ. 
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There was a steady increase in ratings of overall job satisfaction as age group 
increases; the group of 55-59, 60-64, 65-69, and 70-75 had average ratings of overall job 
satisfaction of 5.22, 5.52, 5.71, and 6.33 respectively. This was further evidenced by a 
linear regression performed between overall job satisfaction and age (Figure 5-2) which 
resulted in a gradual and significant linear relationship (P = 0.05) but a small R2 of 0.02 
was obtained. Once again, the small R2 could be attributed to the varied industries and 
companies that the employees were sampled from. Linear regression between overall job 
satisfaction and other demographics collected such as education, years in job, and energy 
expenditure were also performed, but none of the results were significant (Table 5-11). A 
Mann-Whitney U test was also performed to identify gender differences in overall job 






























































5.22 1.22 5.52 1.24 5.71 1.44 6.33 0.52 5.37 1.24
Interest 5.39 1.23 5.45 1.25 5.46 1.42 5.67 1.37 5.42 1.26
Relationship 5.78 1.07 5.66 1.27 5.69 1.26 5.50 1.64 5.73 1.16
Manpower 4.60 1.39 4.85 1.53 5.04 1.40 4.67 1.86 4.73 1.45
Courses 4.59 1.63 4.89 1.32 4.73 1.80 4.17 1.72 4.69 1.56
Physical 
demands
4.84 1.59 5.35 1.36 4.92 1.52 5.00 0.89 5.01 1.51
Equipment 4.91 1.52 5.19 1.51 5.35 1.26 4.67 1.97 5.04 1.50
Flexibility 5.22 1.35 5.40 1.29 5.38 1.42 5.33 1.21 5.30 1.33
Working 
hours
5.16 1.65 5.53 1.42 5.42 1.42 5.17 1.17 5.30 1.54
Salary 4.74 1.63 5.00 1.75 4.88 1.75 4.83 2.40 4.84 1.69
Interest 5.87 1.18 5.95 0.93 5.88 1.31 6.33 0.52 5.91 1.11
Relationship 6.03 1.23 6.24 0.82 6.15 1.16 6.33 0.82 6.11 1.11
Manpower 5.59 1.47 5.85 1.10 5.50 1.39 5.50 1.38 5.65 1.35
Courses 5.07 1.66 4.82 1.72 4.73 1.82 4.83 2.32 4.95 1.71
Physical 
demands
5.47 1.36 5.73 1.12 5.23 1.61 4.67 2.16 5.50 1.36
Flexibility 5.64 1.52 5.44 1.90 5.58 1.53 5.83 1.17 5.58 1.63
Working 
hours
5.78 1.17 5.52 1.48 5.62 1.27 6.17 0.75 5.69 1.27
Salary 6.04 1.15 5.90 1.24 5.85 1.08 5.67 1.97 5.97 1.19










Figure 5-2 Linear regression of age against overall job satisfaction 
 
Table 5-11 Regression analysis of demographics against overall job satisfaction 
Demographics R R2 P value 
Age 0.13 0.02 0.05 
Education 0.11 0.01 0.12 
Years in job 0.08 0.01 0.28 
Energy expenditure 0.03 0.00 0.66 
 
Table 5-12 Man-Whitney U test of gender and overall job satisfaction 
Gender N Mean Rank Mann-Whitney U Significance 
Male 115 107.96 5180 p =  0.50 
Female 95 102.53 
 
Figure 5-3 shows the levels of importance mature Singaporean employees place 
on the various job attributes as well as the respective performance in their jobs. It is clear 
that mature Singaporean employees regarded various job attributes with varying level of 
importance. Having ample equipment to help with the job and relationship with people at 
the workplace ranked as the most important while physical demands and attending 

















between importance and performance shows that there were discrepancies. Although 
Equipment was regarded as the most important factor at work, it had the lowest 
performance among all other factors. Such bar charts may help management identify the 
importance of job attributes and the level at which they are currently being met, allowing 
for better utilization of company resources to work on job attributes that are regarded as 
more important and performing poorly. However, even though Equipment had the 
poorest performance and the highest importance, it might be regarded as a basic factor, 
which does not provide much satisfaction even if met but causes much dissatisfaction if 
not met (Kano, 1984). The aim of management would then be to work on improving 
Equipment and not spend more expense than required once expectations are met. Hence, 
discretion is still required by the management to decide which job attributes to be 
improved first, the order of improvement, and the impact of improvement a particular job 
attribute. A deeper understanding of the emotive needs of mature employees in Singapore 
could be done through the integration of IGA and Kano model.  
 
 
















A correlation coefficient was also performed (Table 5-13) with showed moderate 
levels of correlation between the job attributes and overall job satisfaction that were all 
significant (P = 0.00). This finding lends support to the identification of job attributes 
through semantic expressions in phase 1. The nine factors that were identified using the 
affinity diagram, Pareto charts, and Chi-squared test were positively and significantly 
correlated with overall job satisfaction, implying that these factors were good composites 
of overall job satisfaction. 
 
Table 5-13 Correlation coefficient between overall job satisfaction and job attributes 
Performance Overall job satisfaction P-value 
Interest 0.57 0.00 
Relationship 0.39 0.00 
Manpower 0.46 0.00 
Courses 0.30 0.00 
Physical demands 0.51 0.00 
Equipment 0.34 0.00 
Flexibility 0.42 0.00 
Hours 0.42 0.00 
Salary 0.43 0.00 
  
5.3.6. Kano model 
Functional and dysfunctional questions were used to identify Kano qualities 
through the evaluation table as shown earlier in Figure 4-1. The corresponding tally of 
Kano qualities were then tabulated under “Kano counts” in Table 5-14. As a verification 
that the questionnaire is comprehensible, the number of Questionable and Reverse 
responses had to be considered.  
The small amount of Questionable response obtained in the questionnaire 
signifies that the questions and job attributes were phrased effectively and 
comprehensible. All questions also had low Reverse qualities, which also signify that the 
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questionnaire was phrased in the right viewpoint as identified from phase 1 of the study. 
However, there were slightly elevated counts of Reverse qualities, 15 and 11 in Courses 
and Physical Demands respectively. Having elevated counts of Reverse may imply that 
there is a segmented market of employees with different needs. Comments provided in 
the questionnaire provided some insight towards these findings.  
 








dissatisfaction A O M I R Q 
Interest 104 30 12 63 0 1 5.91 0.65 -0.20 
Relationship 115 32 13 50 0 0 6.11 0.70 -0.20 
Manpower 120 15 8 61 4 2 5.65 0.67 -0.11 
Courses 65 12 5 113 15 0 4.95 0.40 -0.09 
Physical 
demands 100 17 12 69 11 1 5.50 0.60 -0.15 
Equipment 76 20 29 81 3 1 5.58 0.48 -0.24 
Flexibility 132 24 6 42 5 1 5.69 0.75 -0.14 
Working 
hours 126 19 8 45 6 6 5.97 0.73 -0.14 
Salary 105 52 25 23 0 5 6.23 0.77 -0.38 
 
A Reverse in Courses was due to thirteen out of fifteen employees feeling there is 
no need for attending improvement courses due to the nature of their job which were very 
physical, such as cleaning, manufacturing, and serving food. On the other hand, the 
remainder two employees felt that the courses they were sent for were not relevant to 
their tasks. The Reverse in Physical demands was explained by all participants preferring 
an active job compared to a desk bound job. Four out of eleven of the employees 
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interviewed mention that they re-entered the workforce after retirement with the purpose 
of staying active and contributing to the society.  
 
 
5.3.6.1. Kano model evaluation based on statistical mode 
The numbers bolded in Table 5-14 highlights the statistical mode which is a 
reflection of the quality of the job attribute. This is the simplest form of evaluation which 
resulted in Interest, Relationship, Manpower, Physical demands, Flexibility, Working 
hours, and Salary being Attractive qualities while Courses and Equipment are Indifferent 
qualities. Attractive attributes have priority for improvement over Indifferent attributes 
and should be worked upon first (M > O > A > I). The order of improvement between the 
seven Attractive job attributes is based on descending importance, Salary, Relationship, 
Working hours, Interest, Flexibility, Manpower, and Physical demands. Followed by the 
more important of the two Indifferent factors which is Equipment, and lastly Courses. 
The problem with this method as mentioned earlier is the large amount of data 
that was not utilized in the analysis. For example, Equipment was regarded as Indifferent 
due to the statistical mode of 81. However, there were also 76 counts of Attractive which 
were being ignored through this analysis. Hence the employee satisfaction and 
dissatisfaction coefficient was suggested as it takes into account all Kano qualities that 
were collected.  
 
5.3.6.2. Kano model evaluation based on satisfaction coefficient 
Figure 5-4 is a graphical representation of employee satisfaction and employee 
dissatisfaction. From the chart, salary appears to be relatively One-dimensional, 
providing the highest satisfaction if fulfilled and the highest dissatisfaction if not 
fulfilled. Being sent for courses by the company appears to be an Indifferent factor as it 
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provides low satisfaction when met, as well as low dissatisfaction when not met. 
Manpower, Working hours, and Flexibility appear to be factors closest to Attractive due 
to high satisfaction if the factors are achieved and low dissatisfaction if the factors are not 
met. No factors were found to be Must-be, having a high dissatisfaction if not met and a 
low satisfaction if met. The rest of the factors lie somewhere in between a One-
dimensional, Attractive, and Indifferent. As can be seen from the conclusions drawn from 
this chart, discretion will still be required to determine order of improvement, although 
the non-linear impact of each job attribute is now clear.  
 
 
Figure 5-4 Kano satisfaction coefficient graph 
 
5.3.7. Importance Grid Analysis  
The aim of integrating IGA with the Kano model is to provide greater depth in 
the process of determining job redesign. Table 5-15 shows the explicit importance, 
implicit importance, and attribute performance. Explicit importance and attribute 
performance were obtained by averaging the importance and performance of each job 



































performance was regressed against overall job satisfaction to obtain the regression 
coefficient. Linear regression was used instead of ordinal regression for Likert scales due 
to the familiarity, ease of analysis and interpretation of linear regression for company 
management that may have limited statistical knowledge. Furthermore, this case study 
was able to obtain a large sample size of 210 participants and it would be safe to assume 
continuous data.   
The Importance Grid (Figure 5-5) was then constructed using scores of explicit 
importance and implicit importance. The grand means of explicit importance and implicit 
importance were used to divide the grid into four quadrants. After which, job attributes 
that were performing below average, less than 5.12, were colour coded red while those 
performed above average were colour coded green. 
 








Interest 5.91 0.35 5.42 
Relationship 6.11 0.01 5.73 
Manpower 5.65 0.11 4.73 
Courses 4.95 -0.01 4.69 
Physical demands  5.50 0.19 5.01 
Equipment 5.58 -0.03 5.04 
Flexibility 5.69 0.04 5.30 
Working hours  5.97 0.05 5.30 
Salary  6.23 0.05 4.84 





Figure 5-5 Importance Grid Analysis 
 
 Through IGA, we were able to determine improvement priorities in the following 
order, Physical demands, Manpower, Equipment, Courses, Interest, Working hours, 
Relationship, Salary, and Flexibility. The logic behind the analysis is discussed in detail 
as such: 
 
1. Physical demands - Although Interest is placed in the top right quadrant, and is a 
higher impact core attribute, it is performing above average, hence should not be first 
worked upon. The next quadrant to be looked at is the top left quadrant, which 
represents higher impact secondary attributes. But in order to determine order of 
improvement between Manpower and Physical demands, the Kano satisfaction 
coefficient graph (Figure 5-4) needs to be looked at. With these two job attributes 





























Figure 5-4 shows that not meeting Physical demands expectations would cause greater 
dissatisfaction, hence should be the first job attribute to be worked upon.   
 
2. Manpower - The next in line would be Manpower as it is performing below average 
and yet is a higher impact secondary attribute. Manpower is ranked after Physical 
demands as it will cause less dissatisfaction if not met as compared to Physical 
demands.  
 
3. Equipment - The next quadrant to be looked at will be the bottom right quadrant 
which represents lower impact core attributes. However, all three job attributes in the 
quadrant are performing above average, hence they will be worked upon later. There 
are two factors that are performing below average in the fourth quadrant, equipment 
and courses. To determine improvement priorities between the both factors, the Kano 
satisfaction coefficient graph (Figure 5-4) would have to be consulted again. As 
mentioned earlier, the attribute that causes greater dissatisfaction if not met would be 
given precedence. Clearly, not meeting the expectations of Equipment would result in 
much larger dissatisfaction than Courses, hence companies should first look at 
meeting the expectations of Equipment. 
 
4. Courses - Although courses have the lowest impact and its Kano quality is reflected as 
tending towards Indifferent, it is the last attribute that has below average attribute 
performance. Hence it would make sense to work on it over other attributes that are 




5. Interest - With all attributes performing below expectations being sorted, the next step 
would be to determine improvement priorities among job attributes that have above 
average attribute performance. Being a higher impact core attribute, job interest lies in 
the top right quadrant, having a high implicit and explicit importance. This factor is 
considered very important to employees and has the strongest influence on overall job 
satisfaction. Hence companies should try to identify jobs and tasks that employees 
might be interested in, so as to align the interest of employees to that of the company. 
 
6. Working hours - The next quadrant with factors performing above average would be 
the third quadrant, representing lower impact core attributes. Attributes in this 
category are fully expected by employees and are usually provided to a satisfactory 
level (Mikulić and Prebežac, 2011b). In support of the theory by Mikulić and 
Prebežac (2011b), the three attributes found in this quadrant have above average 
attribute performance, Working hours, Relationship, and Salary. To determine the 
sequence of improvement between these three attributes, attributes that tend towards 
Attractive should have precedence as they would give the largest positive impact on 
overall job satisfaction if the criteria is met. The Kano satisfaction coefficient graph 
(Figure 5-4) shows that shorter working hours will have the largest effect on 
satisfaction as compared to the other two attributes.  
 
7. Relationship - The next largest effect on satisfaction is Relationship, and should be 
improved before Salary. Relationship has a much smaller dissatisfaction coefficient as 
compared to Salary. Hence Relationship is more of an Attractive factor than Salary 




8. Salary - The last factor remaining in the lower impact core attributes quadrant would 
be Salary and should be worked upon last among the three.  
 
 
9. Flexibility - The job attribute to be worked upon last would be job flexibility. 
Although it has an above average attribute performance, it falls in the lower priority 
and lower impact secondary attributes, hence it has the least effect on overall job 
satisfaction and should be given last priority. However, there may be a possibility that 
due to the attribute performance of job flexibility being currently low, the potential of 
the job flexibility on overall job satisfaction has not been fully realized. This 
emphasizes the need for periodic evaluation to track the changes in performance and 






 In this chapter, the discussion is split to two sections, one discussing the results 
collected on job satisfaction of the mature population in Singapore, while the other 
section covers the discussion of the methodology itself.  
 
6.1. Discussion of job satisfaction in mature Singaporeans  
The longer life spans as well as the increasing standard of living are common 
reasons given to explain the increasing mature labour force in Singapore. The workplace 
in Singapore is still mainly designed for younger, able bodied working adults, while 
mature employees are expected to fit the job. With the aging population, there is a need to 
identify factors affecting job satisfaction in order to redesign jobs to suit mature 
employees. 
This study found higher level of education status in younger age groups, 55-59 
and 60-64 that could lead to an increasing growth in elderly labour force participation. 
These findings are similar to that found in the National Survey of Senior Citizens 
(Ministry of Social and Family Development, 2013). Between the two surveys done in 
2005 and 2011, the researchers found an increase in proportion of employed mature 
Singaporeans above 55 years old. They attributed the increase to three reasons, the rise in 
educational attainment, necessity for mature Singaporeans to supplement savings and 
income, and lastly, the result of government policies. The results of phase 1 in this study 
found that majority of mature employees were working either for the need of income, or 
the desire to lead an active and healthy life. This is similar to the results found in the 
National Survey of Senior Citizens that reported 55.1% and 10.7% of the mature 
employees interviewed were working for income, and an active lifestyle respectively 
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(Ministry of Social and Family Development, 2013). Despite a steady decrease in 
education received as age increases, no significant relationship was found between 
education and overall job satisfaction in this study.  
Research from the National Survey of Senior Citizens attributed the decrease in 
“unskilled, blue-collar occupations” in younger populations to an increase in education 
attainment (Ministry of Social and Family Development, 2013). Although the findings in 
this case study were similar, this paper chose to stay away from the categorization of 
“blue-collared or white-collared” and “skilled or unskilled” as such categorizations are 
often very subjective and may not capture the essence of the job. Hence, energy 
expenditure at work was determined with the usage of well-established MET values, 
through a breakdown of individual tasks in a day’s work for a more accurate depiction of 
physical labour in the job. In this case study, the higher level of educational status could 
also be a reason for mature employees to stay in the work force for a longer duration as 
the job demands would be more mental than physical. This can be inferred from the 
energy expended at work, where the age group of 55-59 had the highest percentage of 
jobs that expended less than 1000kcal, and this percentage decreased with age. 
Conversely, the low educational status of employees in the older age group had a larger 
percentage in physically demanding jobs that expended more than 2000kcal a day.   
Another reason for using energy expenditure based on MET values is to study the 
possible relationship between physical demands and overall job satisfaction. Research 
has generally shown that there is a loss of muscle mass, grip strength, and stamina with 
age (Kallman, Plato & Tobin, 1990). Another study by Peacock, Ng, and Tan (2012) 
looked at World Masters Athletics records and found a linear decline in records by 
approximately 1% a year from 40 to 70, after which the rate of decline accelerates.  
Furthermore, 23.6% of those currently employed mentioned that the biggest issue faced 
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was primarily physical capacity which affected their ability to work (Ministry of Social 
and Family Development, 2013). However, this case study found no significant 
relationship between energy expenditure and overall job satisfaction. One possible 
explanation could be due to considerable individual variability which was found for all 
regression attempts. Large variability was also found in another research that looked at 
the decline in size, speed, strength, skill, stamina, suppleness in a mature working 
population in Singapore (Peacock et al., 2013). The researchers explained that this 
variability in turn is due to correlates of age such as disease, disuse and disinterest.  
Another possible explanation could be due to self-selection into desired job, 
hence employees that were unsatisfied with the physical demands of their jobs would 
have left and settled into another job where physical demands were satisfactory (Ohashi, 
2004). Despite the biggest issue faced being physical demands, another 58% of the 
mature employees reported no issues and problems (Ministry of Social and Family 
Development, 2013). This was an increase of 29.5% over the previous census conducted 
in 2005. Such a large increase in mature employees having no problems with work could 
be due to government efforts to redesign workplaces in Singapore, with the setting up 
WorkPro, which is a fund for companies to redesign workplaces for mature employees, 
and the Tripartite Committee on Employability of Older Workers to ensure fair practices 
in the industry. 
Disparity in proportion between male and female labour force decreases as age 
decreases. This could be due to greater gender equality in more recent times of the 
younger participants where parents recognized the importance of education. Also, an 
increasing standard of living in Singapore would require both parents to be supporting the 
family instead of a sole breadwinner, hence the gender disparity for the younger 
participants would be smaller. The National Survey of Senior Citizens (Ministry of Social 
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and Family Development, 2013) observed that mature female workers were more likely 
to be working in “unskilled”, “blue-collared jobs” as they received less education as 
compared to their male counterparts. Despite more males found in the workforce as 
compared to females, there was no significant difference in overall job satisfaction 
between male and female in this case study. This is consistent with the findings of Goh, 
Koh & Low (1991) in a study of 608 accountants in Singapore where no effects of gender 
on job satisfaction were found. 
The results reported rather high standard deviation of overall job satisfaction, 
attribute performance, and attribute importance. Apart from the individual variability as 
explained earlier, this could be due to various employee segments as participants spanned 
different industries and companies, hence the performance of each job attribute in the 
current job may differ. Furthermore according to the Dispositional theory of job 
satisfaction, there could be a possibility that some employees are inclined to be satisfied 
or dissatisfied with their job regardless of job nature and environment (Judge & Larsen, 
2001). Individual disposition has been found to result in consistent job satisfaction 
despite changing jobs and employers (Staw & Ross, 1985), hence it could be possible that 
job satisfaction is an individual trait which resulted in high standard deviations and a lack 
of clear relationships between age and the various performance and importance questions. 
Younger employees were found to have been in their current jobs for a longer 
period of time as compared to their elder counterparts. The number of mature employees 
above the age of 64 that were in their current jobs for less than 10 years was on average 
21.7% more than those below the age of 64. This could be due to the Retirement and Re-
employment Act in Singapore which requires employers to offer re-employment 
opportunities after retirement up until the age of 65, provided employees are medically fit 
and have satisfactory work performance. Hence at the age of 65, many mature employees 
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would have either retired, or would have searched for an alternative job, explaining the 
short durations in their current jobs.  
Despite being forcefully retired at the age of 65, this study found a significantly 
positive relationship between age and overall job satisfaction. This finding is consistent 
with Rhodes (1983), who concluded that age and overall job satisfaction is positively and 
linearly associated after an extensive review of findings from eight independent studies. 
Another study conducted locally of 612 accountants in Singapore also found a positive 
association between age and job satisfaction (Beng, Goh & Koh, 1993). The researchers 
also found an interaction effect between age and job type on job satisfaction. This may 
add weight to the debate on whether the relationship between age and job satisfaction is 
linear or curvilinear, as the relationship may be a function of job type.  
Conversely, a widely cited research by Clark, Oswald and Warr (1996) of 5192 
employees that controlled for 80 variables found a strongly significant U-shaped curve 
between job satisfaction and age. The case study presented in this paper is unable to 
ascertain the U-shaped relationship between job satisfaction and age due to the sample 
being only mature employees above the age of 55. Although the relationship between age 
and job satisfaction is still debatable, it could be explained by six possible reasons as 
explained in the literature review, self-selection, work value differences, job expectation 
differences, cohort differences, and non-job variations. One finding in the National 
Survey of Senior Citizens that lends support to possible lower job expectations in mature 
employees was a modest salary expectation with a median of $1,000 in comparison to 
Singapore’s median income of $2,925 in 2011 (Ministry of Social and Family 
Development, 2013). Even with salaries much below national median salary, the IGA 
analysis in this case study found that Salary has an attribute performance of above 
average, showing that they were relatively satisfied.  
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The results from our Job Kano questionnaire revealed the improvement priorities 
as such, Physical demands, Manpower, Equipment, Courses, Interest, Working hours, 
Relationship, Salary, and Flexibility. The researchers from the Ministry of Social and 
Family Development (2013) also found physical demands to be the top issue that mature 
employees are facing. As mentioned earlier, this case study did not find a significant 
relationship between energy expenditure and overall job satisfaction, whereas the IGA 
flagged Physical demands as the top priority for improvement. This could mean that the 
mature employees do not have an issue with stamina related work, indicated by the lack 
of relationship between energy expenditure and overall job satisfaction, but may face 
problems in individual job tasks such as lifting or awkward positions as highlighted in 
IGA that Physical demands should have top priority.  
Many companies believe that extrinsic rewards such as money are keys to 
motivation, or an avenue to compensate for other areas of the job that are not ideal, such 
as safety (Timmereck, 2001). Intrinsic job satisfaction has to do with psychological 
rewards employees obtain from performing their jobs, such as job interest and 
relationship with colleagues. Although extrinsic rewards are important, there are many 
other attributes in a job that can be sources of motivation or trade-offs for attributes that 
are lacking. As found in this case study, extrinsic factors such as working hours and 
salary were the 6th and 8th factor to be improved upon. Whereas basic factors which are 
required in the carrying out of the job itself such as Physical demands, Manpower, 
Equipment, Courses, and Interest were the first few that requires improvement. Another 
study conducted by Snipes, Oswald, LaTour & Armenakis (2005) of job satisfaction in 
351 sales employees suggested that management work towards increasing intrinsic job 
satisfaction facets such as job interest, which may have a larger influence on job 
satisfaction as compared to extrinsic factors. They suggested that with extrinsic 
motivation, employees may focus more on the rewards than on the work itself, therefore 
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improving the perception of work may not only increase job satisfaction but also improve 
employee output. 
In conclusion, with the rise of mature employees in the working population, there 
is a need to redesign workplaces and jobs to accommodate them. Physical demands was 
flagged as the job attribute with the highest priority for improvement, whereas other 
extrinsic factors such as Salary was low on the priority list.  
The change in job satisfaction with age confirms the dynamic nature of job 
satisfaction and emphasizes the impracticality of a universal job satisfaction tool. With 
longer lifespans and a rising cost of living in Singapore, we should further employment 
and employability opportunities for mature workers as well. One possible way would be 
to equip them with relevant skills as this study found a higher employment rate with more 
education. However, this remains a challenge as many of the employees interviewed 
expressed apprehension in going through courses due to their inability to speak English, 
or their lack of education.  
 
6.2. Methodology discussion  
As discussed earlier, the Kano model was originally developed for customer 
satisfaction, but was used in this paper to empirically categorize the distinct determinants 
of job satisfaction according to the underlying quality of job attributes. The results of this 
study show that the Kano model not only applies to employee satisfaction, but 
complements IGA as well. The results from the traditional Kano evaluation based on the 
statistical mode returned very different results as compared to IGA. That is due to not 
taking into account other qualities registered for each job attribute since the statistical 
mode is considered the dominant Kano quality in traditional Kano evaluation. 
Furthermore, the traditional Kano evaluation does not take into account attribute 
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performance, as a result Salary was considered the highest priority for improvement, but 
when attribute performance was factored into IGA, it was found that Salary was actually 
performing above average, hence other factors should have priority over Salary. 
Implicit importance was obtained through a multiple regression with job 
attributes as independent variables and overall job satisfaction as the dependent variable. 
However, management needs to be aware that a change of importance may result in a 
change in job satisfaction. One assumption that underlies IGA is that the relationship 
between job attributes and overall job satisfaction is linear and symmetric. Hence, using 
IGA alone to evaluate job satisfaction and improvement priorities will fail to recognize 
the non-linear affect of job attributes. This methodology of integrating the Kano model to 
IGA introduced the asymmetric nature of job attributes and has proven to be useful in this 
case study.  
On the other hand, the Kano model only identifies the asymmetric nature of job 
attributes. The integration of both methods bring to light improvement priorities 
depending on the Kano quality and position of attributes in the IGA grid. Basic factors 
are critical when the job attribute has low performance, but there is a limited influence on 
overall job satisfaction as performances increases, whereas the opposite is true for 
excitement factors. By itself, the Kano model is unable to determine improvement 
priorities as it only captures the quality that the job attribute brings about, and whether 
the needs have already been met is unknown. Hence the two models complement each 
other reasonably well as shown in this case study.  
This Kano questionnaire generated in this case study obtained a Cronbach’s 
alpha of 0.873 which is regarded as excellent internal consistency (George & Mallery, 
1999).  This is similar to levels of internal consistency achieved in JDI as found in a 
meta-analysis which ranges from 0.69 to 0.95. On the other hand, this study did not test 
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for construct validity. It has been recognized that job satisfaction is a dynamic construct 
and changes over time, and to be construct-valid, the Kano questionnaire should be tested 
for sensitivity to such changes. However, proving construct validity might prove to be 
difficult as the exploratory nature of this methodology in identifying distinct job 
attributes would mean a different set of questionnaire every time. Comparatively, the test-
retest reliability for JDI supports the idea of the dynamic nature of job satisfaction 
(Kinicki, McKee-Ryan, Schriesheim & Carson, 2002). As for MSQ, it has been found to 
be a better measure of facet satisfaction as compared to JDI, coupled with a generally 
acceptable internal consistency and test-retest reliability (Price & Mueller, 1986). 
Researchers have also raised theoretical concerns about content validity due to the items 
chosen in the questionnaire for both JDI and MSQ, but establishing fixed items in the 
questionnaire is made difficult by the lack of a well-developed theory of job satisfaction 
(Kinicki, McKee-Ryan, Schriesheim & Carson, 2002). The methodology provided in this 
study using exploratory job attribute analysis might be a possible alternative to fixed item 
scales. Furthermore, the high correlation between job attributes and overall job 
satisfaction as shown in Table 5-13 lends support to exploratory job attribute analysis for 
identifying job facets that measure job satisfaction. 
Many job satisfaction surveys and tools used in the industry collects 
demographics to be used as independent variables when performing statistical analysis 
instead of incorporating the demographical differences into the design of the 
questionnaire. It is clear in this study that there is a significant positive relationship 
between overall job satisfaction and age, which may cause a difference in perceived 
affect of job attributes. Other demographics such as cultural differences and backgrounds 
can significantly influence emotive responses to job attributes, as shown by Hartono and 
Tan (2011) in a study that evaluated emotive responses to services between 
Singaporeans, Indonesians, and Japanese. Perceptions and expectations of service quality 
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were found to be strongly influenced by cultural values as well. According to their 
findings, Japanese tourists can be emotionally satisfied if luxury hotels provide quiet and 
clean environment, while Indonesian and Singaporean tourists can be emotionally 
satisfied by an elegant décor in the hotel. Hence, taking such demographics into 
consideration in the design stage of the questionnaire may provide deeper insights into 
job satisfaction as compared filtering results through demographics. Furthermore, 
recognizing these cultural differences can allow management to adopt various operational 
strategies to create a work environment that is conducive for majority of employees. 
This methodology provides well-grounded theoretical contribution to the 
literature on job satisfaction and hopes to encourage the research field to recognize that 
questionnaires cannot be all encompassing across countries, societies, and age. This lack 
of accounting for individual differences result in lengthy questionnaires as seen in JDI 
which has 72 items assessing five facets of job satisfaction, and 100 questions in MSQ 
(Kinicki, McKee-Ryan, Schriesheim & Carson, 2002). These questionnaires aim to cover 
all facets of job satisfaction, as a result some job attributes might be missed out, or job 
attributes that are insignificant will only serve to lengthen the questionnaire.  
Growth and personal development were distinct work factors identified in a few 
review papers and meta-analyses of job satisfaction tools, but only captured in two out of 
five tools there were considered reliable and valid (van Saane, Sluiter, Verbeek & Frings-
Dresen, 2003). Even if the sample in this case study were given the job satisfaction tools 
that included growth and personal development, growth and personal development were 
not found to matter at all to mature employees in this study. This shows that attempting to 
capture all job attributes into a single questionnaire is impossible, as research has found 
487 variables that are correlated with job satisfaction (Kinicki, McKee-Ryan, 
Schriesheim & Carson, 2002). The methodology introduced in this study not only 
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captures distinct job attributes that are relevant to the target sample but also allows for 
studying broader conceptualizations of satisfaction. Another example of what may 
happen in Singapore is employees mentioning issues about the Central Provident Fund 
which is unique to Singapore and not covered in any other job satisfaction questionnaires. 
Being able to accurately identify key job attributes across time is made more crucial with 
the fact that job satisfaction is a dynamic state that changes over time (Kinicki, McKee-
Ryan, Schriesheim & Carson, 2002) 
Job satisfaction tools such as MSQ returns a score at the end of the questionnaire 
and is analyzed by comparing results of the target sample against a normative scoring. 
This form of analysis once again fails to account for differences between individuals, 
even if both samples were from the same population. On the other hand, JDI has been 
updated three times in 1985, 1997, and 2008, to account for changes in normative data. 
The JDI research group at Bowling Green State University and DeVellis (1991) both 
agree that updates are required in maintaining validity and integrity of the scales due to a 
change in work environment and the ever-evolving work related attitudes. However, in a 
fast paced society such as Singapore, the work culture changes between individuals and 
industries quickly, and a 10 year window before a next update would not suffice.  This 
supports the methodology introduced in this study which allows for identification of 
distinct work attributes consistently.  
In the two most popular job satisfaction tools JDI and MSQ, a large amount of 
discretion is required by management to determine improvement priorities. It would be 
incorrect to think that the first job attribute to be improved upon is the one that has the 
worst attribute performance. The worst performing attribute might have an Indifferent 
quality, thus improving it will be a waste of resources. Other factors such as the Kano 
quality and importance of the job attribute need to be taken into consideration in order to 
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recognize the non-linear emotive effect of job attributes. Establishing improvement 
priorities are important to management as resources are always limited, especially since 
improving job satisfaction is often regarded as cost centers as they do not directly 
generate profit for companies (Matzler, Fuchs and Schubert, 2004).  
In conclusion, this study has provided a methodology for questionnaires to be 
tailored to the target sample. This methodology has several advantages over exiting job 
satisfaction questionnaire. The main advantage being the specificity of job attributes in 
the questionnaire, as an exploratory study is first conducted which is then used to 
generate the questionnaire. This allows for only essential job attributes to be included, 
hence eliminating redundant questions. The methodology is based off the Kano model in 
recognition of non-linear effects of job attributes. IGA was integrated with the Kano 
model in order to determine improvement priorities which are not provided in current job 
satisfaction tools as well. Despite the various theoretical support behind the methodology 
presented in this study, it would be premature to conclude a superior tool without cross 
validation between each other. Furthermore, there are several limitations of this 




7. Limitations and future work 
7.1. Questionnaire design 
Through conducting the questionnaire, the researchers realized that employees of 
a lower education had great difficulty understanding the phrasing of the questions and the 
purpose of the questionnaire. They seem to have difficult grasping the concept of “If” 
(How do you feel if you had interest in your work). On the other hand, employees that 
were highly educated had no problem understanding and responding to the questions in 
the questionnaire. Often the interview process with higher educated employees took half 
the time completing the questionnaire as compared to employees of a lower educational 
status.  
One aspect that may cause confusion is due to the intrinsic nature of several job 
attributes. For example, for job interest, it is highly unlikely that an employee would 
answer “I like it that way” to the dysfunctional question of “How do you feel if you do 
not have interest in your job?” The reason for this confusion may be due to the fact that 
job attributes such as Interest and Flexibility are not neutral factors and are already 
slightly skewed as a positive factor that employees would like to have. This finding 
signifies that the questions asked may not be phrased optimally for understanding. The 
pilot test in this study did not raise any flags because the ten participants that took part in 
the pilot trial were more educated as they needed to be sufficiently proficient in both 
English and Chinese, hence they did not face any difficulty in answering the questions.  
As mentioned in the literature review, the complicated nature of the questionnaire 
requires face-to-face interviews, and yet, some problems were faced. Some participants 
did feedback that the questionnaire was too long, especially those that did not understand 
very well and took a longer time per question to think through. Similar problems have 
been faced in other applications of the Kano model (Matzler, Fuchs and Schubert, 2004). 
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Future works would require researchers to be more thorough in the formulation of the 
questionnaire by running a pilot test that is more comprehensive of the target population. 
 
7.2. Limited target population 
This case study was conducted across different industries, partly due to the aim 
of validating this methodology and evaluating job satisfaction trends across mature 
Singaporeans. Hence, although improvement priorities have been determined through 
IGA and the Kano model, the improvements might not necessarily satisfy most mature 
Singaporean employees. However, company management applying this methodology 
within departments or company would allow for results of greater consensus and lower 
standard deviation due to a reduction of employee segmentation. Furthermore, this study 
did not include the younger population which will have different needs, and being more 
educated, this methodology might be easier to understand with a younger population as 
compared to a mature population in Singapore. Furthermore, including a younger 
workforce may help shine more light on the elusive relationship between age and overall 
job satisfaction of employees in Singapore.  
 
7.3. Further exploration of the Kano questionnaire 
The case study presented was a cross-sectional one that provided some current 
insight on the emotive needs of mature Singaporeans. However, as mentioned earlier, the 
quality of job attributes drift over time. According to Maslow’s Hierarchy of Needs 
(1943), the fulfilment of a current need would lead to the emergence of higher hierarchy 
needs. A longitudinal research could be conducted to study the drift in Kano qualities 
over time, and evaluate if the methodology proposed in this study sufficiently captures 
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the change. This lack of monitoring after an intervention is a common problem faced in 
other job satisfaction tools as well (van Saane, Sluiter, Verbeek & Frings-Dresen, 2003). 
Although this methodology has been supported by well-grounded theoretical 
literature and results that demonstrated an edge over other job satisfaction questionnaires, 
it has not been validated against other tools. Future research should not only test for 
validity but test-retest reliability as well. An interesting way of validating the emotive 
response to job attributes would be against sophisticated tools such as 
electroencephalography, electromyography, or other physiological measurement methods 
(Hartono, 2012).  
In this study, the Kano framework was applied to job satisfaction, but it could 
also be adapted back to what the Kano model was designed for, that being product 
design. In product design, product attributes and features are more absolute and would be 
easier to comprehend, especially when placed in functional and dysfunctional questions. 
Hence the problem of non-neutral attributes as mentioned in section 7.1 may not arise. 
Further studies should look into the application of this methodology in product design or 
services, which will be essential to verify the validity of the proposed integrative 
methodology. Despite the limitations listed above, it is hoped that this methodology and 
case study can contribute towards current research in both job satisfaction tools, and job 
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1. What do you like about your job? 
 




 2. What do you dislike about your job? 
 




 3. What could be improved in your job? 
 




 4. What would make you feel excited about going to work daily? 
 



















Years of education: 
 




2. How do you rate your overall job satisfaction in your 
current job? 



















3. Comparing to your ideal job, how would you rate   
________ in your current job? 
 
 
Interest in the Job 
 











































Interest in the Job 
 


































5. How do you feel if you have interest in a job? 
   
  I enjoy it that way 
   
  It is a basic necessity / I expect it that way 
   
  I am neutral 
   
  I dislike it, but I can live with it that way 
   
  I dislike it, but I can’t accept it 
 
 
6. How do you feel if you have no interest in a job? 
   
  I enjoy it that way 
   
  It is a basic necessity / I expect it that way 
   
  I am neutral 
   
  I dislike it, but I can live with it that way 
   
  I dislike it, but I can’t accept it 










7. How do you feel if you have a good relationship with 
people at work? 
   
I enjoy it that way 
   
  It is a basic necessity / I expect it that way 
   
  I am neutral 
   
  I dislike it, but I can live with it that way 
   
  I dislike it, but I can’t accept it 
 
 
8. How do you feel if you do not have a good relationship 
with people at work? 
   
  I enjoy it that way 
   
  It is a basic necessity / I expect it that way 
   
  I am neutral 
   
  I dislike it, but I can live with it that way 
   
  I dislike it, but I can’t accept it 










9. How do you feel if your company sends you for classes 
to help you with your job? 
   
I enjoy it that way 
   
  It is a basic necessity / I expect it that way 
   
  I am neutral 
   
  I dislike it, but I can live with it that way 
   
  I dislike it, but I can’t accept it 
 
 
10. How do you feel if your company does not send you for 
classes to help you with your job? 
   
  I enjoy it that way 
   
  It is a basic necessity / I expect it that way 
   
  I am neutral 
   
  I dislike it, but I can live with it that way 
   
  I dislike it, but I can’t accept it 










11. How do you feel if your job is less physically 
demanding?  
   
I enjoy it that way 
   
  It is a basic necessity / I expect it that way 
   
  I am neutral 
   
  I dislike it, but I can live with it that way 
   
  I dislike it, but I can’t accept it 
 
 
12. How do you feel if your job is not less physically 
demanding? 
   
  I enjoy it that way 
   
  It is a basic necessity / I expect it that way 
   
  I am neutral 
   
  I dislike it, but I can live with it that way 
   
  I dislike it, but I can’t accept it 










13. How would you feel if your company employs 
equipment to help you with your job? 
   
I enjoy it that way 
   
  It is a basic necessity / I expect it that way 
   
  I am neutral 
   
  I dislike it, but I can live with it that way 
   
  I dislike it, but I can’t accept it 
 
 
14. How would you feel if your company does not employ 
equipment to help you with your job? 
   
  I enjoy it that way 
   
  It is a basic necessity / I expect it that way 
   
  I am neutral 
   
  I dislike it, but I can live with it that way 
   
  I dislike it, but I can’t accept it 












15. How do you feel if you have a flexible job? 
   
  I enjoy it that way 
   
  It is a basic necessity / I expect it that way 
   
  I am neutral 
   
  I dislike it, but I can live with it that way 
   
  I dislike it, but I can’t accept it 
 
 
16. How do you feel if you do not have a flexible job? 
   
  I enjoy it that way 
   
  It is a basic necessity / I expect it that way 
   
  I am neutral 
   
  I dislike it, but I can live with it that way 
   
  I dislike it, but I can’t accept it 












17. How do you feel if your job has short working hours? 
   
  I enjoy it that way 
   
  It is a basic necessity / I expect it that way 
   
  I am neutral 
   
  I dislike it, but I can live with it that way 
   
  I dislike it, but I can’t accept it 
 
 
18. How do you feel if your job does not have short 
working hours? 
   
  I enjoy it that way 
   
  It is a basic necessity / I expect it that way 
   
  I am neutral 
   
  I dislike it, but I can live with it that way 
   
  I dislike it, but I can’t accept it 










19. How do you feel if your job pays you well? 
   
  I enjoy it that way 
   
  It is a basic necessity / I expect it that way 
   
  I am neutral 
   
  I dislike it, but I can live with it that way 
   
  I dislike it, but I can’t accept it 
 
 
20. How do you feel if your job does not pay you well? 
   
  I enjoy it that way 
   
  It is a basic necessity / I expect it that way 
   
  I am neutral 
   
  I dislike it, but I can live with it that way 
   
  I dislike it, but I can’t accept it 











21. How do you feel if you have additional manpower 
working with you? 
   
  I enjoy it that way 
   
  It is a basic necessity / I expect it that way 
   
  I am neutral 
   
  I dislike it, but I can live with it that way 
   
  I dislike it, but I can’t accept it 
 
 
22. How do you feel if you do not have additional 
manpower working with you? 
   
  I enjoy it that way 
   
  It is a basic necessity / I expect it that way 
   
  I am neutral 
   
  I dislike it, but I can live with it that way 
   
  I dislike it, but I can’t accept it 
















































































































                          


























5. 如果您对目前的工作感兴趣, 您觉得怎么样? 
             我喜欢这样 
   
  这是必须的 
   
  我无所谓 
   
  我不喜欢,但能接受 
   
  我不喜欢,也无法接受 
 
 
6. 如果您对目前的工作不感兴趣, 您觉得怎么样? 
  我喜欢这样 
   
  这是必须的 
   
  我无所谓 
   
  我不喜欢,但能接受 
   
  我不喜欢,也无法接受 













7. 如果您在工作上与他人的关系良好, 您觉得怎么样? 
  我喜欢这样 
   
  这是必须的 
   
  我无所谓 
   
  我不喜欢,但能接受 
   
  我不喜欢,也无法接受 
 
 
8. 如果您在工作上与他人的关系不良好, 您觉得怎么样? 
  我喜欢这样 
   
  这是必须的 
   
  我无所谓 
   
  我不喜欢,但能接受 
   
  我不喜欢,也无法接受 















9. 如果您有额外的人手帮忙, 您觉得怎么样? 
  我喜欢这样 
   
  这是必须的 
   
  我无所谓 
   
  我不喜欢,但能接受 
   
  我不喜欢,也无法接受 
 
 
10. 如果您没有额外的人手帮忙, 您觉得怎么样? 
  我喜欢这样 
   
  这是必须的 
   
  我无所谓 
   
  我不喜欢,但能接受 
   
  我不喜欢,也无法接受 














11. 如果您的公司让您上培训课程, 您觉得怎么样? 
  我喜欢这样 
   
  这是必须的 
   
  我无所谓 
   
  我不喜欢,但能接受 
   
  我不喜欢,也无法接受 
 
 
12. 如果您的公司没有让您上培训课程, 您觉得怎么样? 
  我喜欢这样 
   
  这是必须的 
   
  我无所谓 
   
  我不喜欢,但能接受 
   
  我不喜欢,也无法接受 














13. 如果您在工作上需要比较多的体力, 您觉得怎么样? 
  我喜欢这样 
   
  这是必须的 
   
  我无所谓 
   
  我不喜欢,但能接受 
   
  我不喜欢,也无法接受 
 
 
14. 如果您在工作上不需要比较多体力, 您觉得怎么样? 
  我喜欢这样 
   
  这是必须的 
   
  我无所谓 
   
  我不喜欢,但能接受 
   
  我不喜欢,也无法接受 
















  我喜欢这样 
   
  这是必须的 
   
  我无所谓 
   
  我不喜欢,但能接受 
   





  我喜欢这样 
   
  这是必须的 
   
  我无所谓 
   
  我不喜欢,但能接受 
   
  我不喜欢,也无法接受 














17. 如果您有灵活的工作, 您觉得怎么样? 
  我喜欢这样 
   
  这是必须的 
   
  我无所谓 
   
  我不喜欢,但能接受 
   
  我不喜欢,也无法接受 
 
 
18. 如果您没有灵活的工作, 您觉得怎么样? 
  我喜欢这样 
   
  这是必须的 
   
  我无所谓 
   
  我不喜欢,但能接受 
   
  我不喜欢,也无法接受 












19. 如果您有比较短的工作时间, 您觉得怎么样? 
  我喜欢这样 
   
  这是必须的 
   
  我无所谓 
   
  我不喜欢,但能接受 
   
  我不喜欢,也无法接受 
 
 
20. 如果您没有比较短的工作时间, 您觉得怎么样? 
  我喜欢这样 
   
  这是必须的 
   
  我无所谓 
   
  我不喜欢,但能接受 
   
  我不喜欢,也无法接受 













21. 如果您有比较高的薪水, 您觉得怎么样? 
  我喜欢这样 
   
  这是必须的 
   
  我无所谓 
   
  我不喜欢,但能接受 
   
  我不喜欢,也无法接受 
 
 
22. 如果您没有比较高的薪水, 您觉得怎么样? 
  我喜欢这样 
   
  这是必须的 
   
  我无所谓 
   
  我不喜欢,但能接受 
   
  我不喜欢,也无法接受 
   
 
 
 
 
评论 :以上所选择的,有何原因? 
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